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PREFACE 


The  hydrologic  analysis  in  the  draft  environmental  impact  statement 
(DEIS)  required  substantial  changes  to  incorporate  new  information  provided 
by  Westmoreland  Resources,  Inc.     The  vegetation  and  wildlife  sections 
were  also  modified  to  reflect  the  new  hydrologic  analysis.     Comments  on 
the  DEIS  did  not  require  major  revisions  other  than  in  those  sections. 

This  final  environmental  impact  statement  (FEIS)  incorporates  the 
unchanged  portions  of  the  DEIS  (chapters  I,  II,  IV,  VIII,  and  XI)  by 
reference.     Chapter  III,  as  revised,  and  the  hydrology  section  of 
chapter  II  are  reprinted.     A  summary  of  Westmoreland  Resources,  Inc.'s 
proposal  and  its  major  environmental  impacts  (incorporating  parts  of 
chapters  I,  V,  VI,  and  VII)  is  included,  along  with  additions  to 
references . 
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SUMMARY 


1.  Action  under  consideration:     Westmoreland  Resources,  Inc.  has  applied 
for  a  strip  mining  permit  for  its  Absaloka  mine  in  Big  Horn  County, 
Montana.     The  Commissioner  of  State  Lands  must  decide  whether  to  approve 
the  permit,  approve  the  permit  with  stipulations,  or  deny  the  permit. 

2.  Brief  description  of  the  company's  proposal:     The  permit  would  allow 
the  company  to  mine  361  acres  of  its  Tract  III  lease  in  the  Crow  ceded 
area  (see  inside  front  cover)  through  1984  at  a  rate  of  5  million  tons/ 
year  (mty).     Westmoreland  will  also  mine  5  mty  under  an  existing  permit 
from  a  State-owned  section  immediately  south  of  the  existing  operations 
in  Tract  III;  total  coal  production  from  the  Absaloka  mine  would  reach 
10  mty  by  1984. 

3.  Summary  of  impacts: 

a.  Short  term  uses  of  the  environment: 

Westmoreland  plans  to  mine  200  million  tons  of  coal  from  the  Absaloka 
mine  between  1980  and  2000  at  a  rate  of  10  mty.     This  would  be  about  10 
percent  of  the  total  projected  coal  production  from  the  northern  Powder 
River  basin  for  that  period.     About  24  million  tons  of  the  200-million-ton 
total  would  come  from  the  5  year  permit  application  area;  the  remainder 
would  come  from  other  company-leased  lands.     About  23  million  tons  of 
unmineable  or  poor  quality  coal  would  be  lost. 

The  coal  would  produce  electricity  and  considerable  tax  revenues, 
royalties,  and  jobs.     From  1980  through  1997,  Westmoreland  Resources, 
Inc.  would  pay  a  total  of  about  $288  million  in  State  severance  taxes 
(at  the  most  recent  price),  lesser  amounts  of  other  taxes,  and  about  $99 
million  in  royalties  to  the  Crow  Tribe  of  Indians. 

The  proposed  5  year  mine  plan  and  the  already  approved  mining  in 
State  section  36  would  create  about  250  jobs  in  Big  Horn  County  by  1985, 
including  direct  employment  at  the  mine,  ancillary  employment  due  to  the 
mining  jobs,  and  ancillary  employment  due  to  the  royalty  payments  to  the 
Crow  Tribe.     By  1997,  direct  employment  at  the  mine  would  not  have 
increased  further,  but  about  500  more  ancillary  jobs  would  be  created, 
mostly  due  to  the  increasing  royalty  payments  to  the  Crow  Tribe. 

b.  Effects  on  long  term  productivity  under  the  5  year  mine  plan: 

The  postmining  topography  as  currently  proposed  would  be  geomorphic- 
ally  unstable;  erosion  and  sedimentation  would  inhibit  revegetation  on 
as  much  as  three-fourths  of  the  361-acre  reclaimed  area.     If  Westmoreland 
commits  itself  to  a  complex  slope  morphology,  or  is  required  to  by  the 
Department,  geomorphic  impacts  would  not  be  significant.     Some  increase 
in  erosion  would  still  occur  due  to  alteration  of  soil  structure,  but 
this  would  not  significantly  inhibit  revegetation  and  subsequent  land 
use  for  livestock  grazing. 

During  and  immediately  after  mining,  livestock  grazing  on  the  5 
year  permit  area  would  be  reduced  by  a  maximum  of  about  110  animal-unit- 
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months  (AUMs)/year,  assuming  total  exclusion  of  livestock  from  mining 
and  early  reclamation  areas.     Following  reclamation,  the  disruption  of 
the  hydrologic  system  and  disturbance  of  soils  and  vegetation  would 
slightly  reduce  livestock  and  wildlife  carrying  capacity  below  potential 
for  the  long  term.     The  reduction  would  amount  to  about  20  AUMs/year,  or 
about  900  pounds  of  beef  production/year ,  which  would  not  appreciably 
reduce  total  livestock  production  from  the  Sarpy  Creek  drainage  basin. 

c.  Effects  on  long  term  productivity  under  the  20  year  mine  plan: 

Land  use  on  the  2,900  acres  disturbed  under  the  remainder  of  the  20 
year  mine  plan  would  be  significantly  curtailed  during  and  after  mining. 
The  reclaimed  surface  could  not  support  as  many  livestock  or  wildlife  as 
at  present  under  optimum  management.     This  impact  would  be  due  mostly  to 
the  destruction  of  part  of  a  ground-water  recharge  area  that  supports 
numerous  springs  in  the  major  coulee  system  north  and  east  of  the  mine 
area,  as  well  as  the  springs  themselves.     This  would  greatly  reduce 
vegetation  and  available  water  for  livestock  and  wildlife  in  those  coulees. 
The  reduction  in  spring  flow  in  the  coulee  system  would  likely  cause  a 
successional  trend  toward  plant  species  which  tolerate  drier  conditions. 
The  carrying  capacity  of  the  reclaimed  land  for  livestock  and  wildlife 
would  be  lowered  owing  to  the  cool-season  forage  which  would  be  supported 
on  the  reclaimed  area  and  the  increased  distance  to  water. 

Potential  vegetative  productivity  would  be  slightly  lowered  on  the 
entire  reclamation  surface,  following  several  years  of  initially  high 
productivity.     The  actual  stocking  rate  would  be  lowered  by  about  0.05 
AUMs/acre  (a  total  of  about  5,800  pounds  of  beef /year)  under  management 
similar  to  the  premining  practices.     This  loss  would  not  significantly 
lower  total  livestock  production  from  the  Sarpy  Creek  basin. 

Trees  and  shrubs  such  as  ponderosa  pine  and  skunkbush,  which  are 
important  for  wildlife,  may  not  be  reclaimed,  although  the  company  has 
had  some  initial  success  (2  years)  in  establishing  ponderosa  pine  on 
reclaimed  areas.     Riparian  plant  communities  would  also  likely  be  lost. 
These  impacts  would,  in  turn,  reduce  the  carrying  capacity  of  the  area 
for  many  species  of  wildlife,  including  amphibians,  turkeys,  mule  deer, 
white-tailed  deer,  and  several  songbirds. 

d.  Other  unavoidable  impacts: 

Other  impacts  would  apply  to  both  the  5  and  20  year  mine  plans.  In 
general  these  impacts  would  not  be  significant:     no  environmental  laws 
or  standards  are  likely  to  be  violated,  and  intended  uses  of  resources 
in  the  area  would  not  be  appreciably  curtailed. 

Although  pollutant  emissions  from  the  mine  would  approximately 
double,  existing  air  quality  standards  would  not  be  violated,  and  impacts 
on  human  health  and  vegetation  would  be  limited.     Long  term  exposure  to 
particulate  and  gaseous  pollutants  would  increase  the  risk  of  health 
problems  among  workers  at  the  mine,  and  would  probably  reduce  vegetative 
productivity  within  about  1  mile  of  the  active  mine  area. 


vii 


Reclaimed  soils  would  require  specialized  management  for  many 
decades  to  prevent  undue  erosion,  compaction,  and  further  loss  of 
vegetative  productivity.     Management  practices  that  would  he  acceptable 
on  nearby  unmined  lands  would  likely  cause  problems  on  the  reclaimed 
minesites. 

Social  and  economic  impacts  would  not  be  severe.     Annual  growth 
rates  would  not  be  so  high  as  to  disrupt  the  local  society.     Big  Horn 
County  would  grow  from  about  10,600  in  1980  to  about  15,000  by  the  year 
2000.     Hardin  would  grow  from  about  3,200  in  1980  to  about  7,600  by 
2000.     A  little  over  one-fourth  of  the  increase  in  Hardin  and  in  Big 
Horn  County  would  be  due  to  the  mine. 

As  the  town  of  Hardin  became  more  urban,  the  pace  of  life  and  the 
accompanying  noise  and  pollution  would  increase.     Ranchers  near  the  mine 
would  continue  to  see  an  erosion  of  their  rural,  agricultural  way  of 
life,  due  in  part  to  the  influx  of  newcomers,  increased  traffic,  noise, 
and  dust,  and  the  uncertainty  over  possible  additional  mining.  Conflicts 
between  the  white  and  Crow  Indian  cultures  would  likely  increase  as 
newcomers,  mostly  white,  moved  into  the  area.     Increased  royalty  payments 
to  the  Crow,  and  the  higher  incomes  of  the  Crow  mine  workers,  could 
potentially  change  the  Crow  family  structure,  although  this  is  speculative. 

Based  on  prior  experience  at  the  mine ,  about  130  man-days  would  be 
lost  from  accidents  over  the  life  of  the  mine.     There  have  been  no  deaths 
to  date  at  the  mine,  but  a  few  could  possibly  occur. 

The  35-50  acres  of  land  used  for  new  residential  development  in  and 
around  Hardin  would  be  lost  to  other  uses,  mostly  agricultural.  Population 
increases  would  slightly  lower  the  quality  of  recreational  experiences 
in  the  county. 

No  significant  problems  for  local  school  districts  or  Big  Horn  County 
are  anticipated,  because  the  mine  is  part  of  the  school  districts'  and 
the  county's  tax  base.     The  mine  would  probably  have  sufficient  taxable 
value  to  fund  the  new  primary  school  that  would  be  needed.     Due  to  the 
county's  increased  dependence  on  mining,  however,  interest  rates  on  bond 
issues  would  probably  increase.     The  Crow  Tribe  could  develop  a  similar 
dependence  on  royalties  from  the  mine.     Hardin's  tax  base  would  not 
increase  as  fast  as  the  need  for  new  services  but  this  would  only  partly 
be  due  to  the  mine.     Mental  health,  drug  abuse,  and  public  assistance 
programs  would  lag  behind  demand. 

The  opportunity  for  in-place  study  of  archeological  sites  would  be 
lost,  although  none  of  major  importance  are  known  to  exist  in  the  area  to 
be  mined.     Six  historic  homesteads  and  two  archeologic  sites  would  be 
destroyed  under  the  20  year  plan;  one  historic  site  would  be  destroyed 
under  the  5  year  plan.     Despite  mitigating  measures,  additional  unknown 
archeologic  sites  could  be  destroyed  and  thus  lost  to  scientific  study. 
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The  mine  would  be  an  eyesore  to  those  living  nearby,  although  many 
people  visit  the  mine  and  presumably  accept  the  way  it  looks.  After 
reclamation,  the  minesite  would  not  be  a  scar  on  the  landscape,  although 
it  would  be  noticeably  different  from  surrounding  undisturbed  land. 

Water  consumption  at  the  mine  would  amount  to  280  acre-feet/year 
from  the  Madison  aquifer.     The  increased  population  of  Hardin  attributable 
to  the  mine  would  require  another  130  acre-feet/year.     Neither  direct 
nor  indirect  uses  would  exceed  existing  water  rights  and  supply  capacities, 
nor  would  they  interfere  with  other  uses  of  water  in  the  Yellowstone 
Basin. 

The  mine  would  use  fuel  and  power  at  about  the  same  rate  as  other 
strip  mines  in  the  region — an  estimated  1.7  million  gallons  of  diesel 
fuel,  197,000  gallons  of  gasoline,  and  43  million  kilowatt  hours  of 
electricity  annually  at  the  full  coal  production  level  of  10  mty.  Unit 
trains  would  consume  about  26  million  gallons  of  diesel  fuel  each  year 
to  transport  the  coal  to  Midwest  utilities.     The  energy  directly  used  to 
mine  and  ship  the  coal  would  be  the  equivalent  of  about  7  percent  of  the 
energy  contained  in  the  electricity  generated  from  the  coal. 

4.     Alternatives  considered: 

Administrative  alternatives  available  to  the  Department  of  State  Lands. 

Technological  alternatives  available  to  the  Department  of  State  Lands. 

Alternative  levels  of  coal  production  that  would  result  from  denial 
of  all  further  permits  for  the  Absaloka  mine  (low  production  level) 
and  from  increased  production  to  meet  the  Crow  Tribe's  lease  terms 
(high  production  level). 

5.     Comments  on  the  draft  environmental  impact  statement  (DEIS)  were 
requested  from  various  government  agencies  and  from  the  public.  Comments 
received,  along  with  the  responses  of  the  Department  and  Westmoreland 
Resources,  Inc.,  are  included  in  this  volume. 


6.     The  DEIS  was  filed  and  made  available  to  the  public  on  July  13, 

1979. 
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CHAPTER  II 


DESCRIPTION  OF  THE  EXISTING  ENVIRONMENT 


With  the  exception  of  Hydrology,  chapter  II  remains  unchanged  from 
the  draft  EIS  and  is  therefore  incorporated  by  reference.     The  ensuing 
discussion  incorporates  new  hydrologic  data  supplied  by  Westmoreland 
Resources,  Inc.  and  new  analyses  based  on  those  data.     Changes  in  text, 
except  for  minor  editorial  revisions,  are  underlined.     Page  numbers 
roughly  correspond  to  the  page  numbers  in  the  DEIS. 

B .  HYDROLOGY 

1.     Surface  Water 

/' 

Westmoreland  Resources  Tract  III  is  drained  by  tributaries  of  Sarpy 
Creek,  a  tributary  of  the  Yellowstone  River.     Tract  III  drains  toward 
East  Fork,  Middle  Fork,  and  mainstem  Sarpy  Creek.     Current  mining 
operations  are  disturbing  the  watershed  of  the  latter  two  streams;  however, 
because  Westmoreland  Resources,  Inc.  has  constructed  minor  diversions 
and  sedimentation  impoundments  to  comply  with  State  and  Federal  regulations, 
mining  operations  since  1974  in  the  headwaters  of  Middle  Fork  Sarpy  Creek 
have  had  no  discernible  impact  on  the  surface  water  resource  of  the  Middle 
Fork  basin.     The  proposed  5  and  20  year  mine  plan  areas  both  cross  into 
the  headwaters  of  coulees  tributary  to  East  Fork  Sarpy  Creek.     There  are 
no  perennial  streams  located  within  Tract  III;  surface  drainage  is  by 
overland  flow,  by  interrupted  ephemeral  reaches  within  tributary  coulees, 
and  by  short  segments  of  surface  flow  below  several  perennial  springs. 

The  drainage  area  of  East  Fork  Sarpy  Creek  above  its  confluence  with 
Sarpy  Creek  is  about  81  square  miles  (mi  ) .     That  portion  of  the  5  year 
mine  plan  area  contained  within  the  East  Fork  watershed  is  approximately 
360  acres,  or  .7  percent  of  the  East  Fork  basin.     The  20  year  mine  plan 
area  covers  approximately  2  mi   ,    (2.5  percent)  of  the  East  Fork  Sarpy 
Creek  basin.     The  20  year  plan  is  entirely  within  the  Sarpy  Creek  drainage 
basin,  and  covers  approximately  7. A  mi     (1.6  percent)  of  that  basin. 
Records  of  the  U.S.  Geological  Survey  (Water  Year  Reports,  1975-78) 
indicate  that  annual  runoff  from  the  Sarpy  Creek  drainage  basin  averages 
about  11  acre  feet/mi  .     However,  based  upon  the  established  principle 
that  runoff  per  unit  area  in  semiarid  regions  increases  with  decreasing 
drainage  area,  mean  annual  runoff  for  small  watersheds  tributary  to 
Sarpy  Creek  probably  more  closely  approximates  19  acre  feet/mi  (Hadley 
and  Schumm,  1961)  to  27  acre  feet/mi2  (FES  77-17). 

The  most  prominent  and  important  surface  water  features  within  the  5 
and  20  year  mine  plan  areas  are  the  numerous  springs  located  within 
several  coulees  tributary  to  East  Fork  Sarpy  Creek  (figure  II-l  and  table 
II-2).     Only  one  spring,  No.  276,  is  within  the  5  year  mine  plan  area; 
at  least  10  additional  springs  are  located  within  the  20  year  mine  plan 
area.     These  springs  are  the  surface  expression  of  a  complex  ground  water 
system  and  issue  primarily  from  the  Rosebud-McKay  overburden  and  clinker. 
(See  Ground  Water.)     They  are   important  because,  along  with  the  associated 
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high  ground  water  table,  they  support  a  dense  growth  of  vegetation  within 
the  coulee  bottoms,  which  in  turn  provides  significant  food  and  cover  for 
area  life  systems.  (See  Land  Use,  Vegetation  and  Wildlife.)  The  springs 
themselves  are  likewise  heavily  used  by  livestock  and  wildlife. 

The  springs  at  the  heads  of  the  coulees  (such  as  Nos.  232,  266,  274, 
275,  and  276)  have  small  flows  of  less  than  1  gallon/minute  (gpm),  whereas 
the  two  largest  springs  in  the  coulee  system  (263  and  265)  discharge  from 
7  to  18  gpm.     Data  are  insufficient  to  indicate  any  definite  trends  in 
discharge  rates  over  time,  although  the  smallest  springs  probably  cease 
flowing  during  fall  and  winter  while  the  flow  of  the  largest  springs 
decreases.     Field  observations  in  November  1979  support  this  contention. 

The  springs  occur  as  isolated  discharges  or  seeps  along  coulee 
bottoms.     Many  have  been  improved  by  ranchers  so  that  water  may  be  more 
readily  available  to  livestock.     The  springs  flow  for  varying  short 
distances  down-coulee  before  the  water  infiltrates  into  the  coulee  bottoms. 
There  is  no  evidence  of  continuous,  active  surface  water  channels  through- 
out the  length  of  the  major  coulee  system  draining  northeastward  from 
the  5  year  mine  plan  area.     This  indicates  that  channeled  surface  water 
runoff  generally  contributes  relatively  little  to  the  East  Fork  Sarpy 
Creek  drainage  in  this  vicinity. 

A  review  of  176  townships  covering  the  Fort  Union  coal  region  of 
southeastern  Montana  indicates  that  the  Tract  III  lease  area  of  Westmore- 
land Resources  probably  does  not  contain  a  greater  density  of  springs 
than  other  townships  within  the  region,  nor  is  the  water  quality  of 
these  springs  significantly  better  than  that  of  other  springs  within  the 
same  region  (Westech,   1977).     Water  quality  analyses  of  samples  taken 
from  spring  flows  north  of  the  proposed  mining  area  were  submitted  by 
Westmoreland  in  summer  1979  and  confirm  that  the  quality  of  water  from 
these  springs  is  average  for  Tract  III  and  southeastern  Montana. 

Locales  of  high  spring  density  within  the  region  tend  to  be  located 
adjacent  to  uplands,  such  as  the  Wolf  and  Little  Wolf  Mountains  and  in 
the  Ashland  District  of  Custer  National  Forest.     This  suggests  that  the 
scale  of  comparison  is  the  single  most  important  factor  in  any  statement 
concerning  the  density  of  springs  in  Tract  III.     The  density  of  springs 
per  unit  area  in  Tract  III  is  possibly  significantly  greater  than  in 
eastern  Montana  as  a  whole;  however,  when  compared  to  areas  of  similar 
topographic  relief,  geology,  and  climate,  the  density  of  springs  within 
Tract  III  is  probably  not  unusual. 

The  perennial  surface  flow  of  some  of  the  springs,  as  well  as  the 
associated  ground  water  flow  within  the  coulees,  ultimately  contributes 
to  the  ground  water  component  of  flow  within  the  East  Fork  Sarpy  Creek 
valley.     Field  observations  and  data  provided  by  Westmoreland  Pesources 
(figure  II-2)  indicate  that  adjacent  portions  of  the  Sarpy  Creek  system 
very  probably  meet  preliminary  criteria  for  delineating  alluvial  valley 
floors  under  Montana  and  Federal  strip  mine  laws.     Final  determination 
regarding  alluvial  valley  floors  designation  remains  to  be  made  by  the 
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FIGURE  II-l. — Map  of  springs  within  Tract  III.     Dashed  lines 
within  Tract  III  show  selected  drainage  divides. 
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FIGURE  II-2. — Potential  alluvial  valley  floors 
within  and  adjacent  to  Tract  III. 


TABLE  II-2. — Spring  data  for  selected  springs  in  Tract  III 


[Source:     U.S.  Department  of  the  Interior 
(1977);  Westmoreland  Resources  (1979)] 


Spring  Water  Elevation0 
number3      source^  (f  eet ) 


Measured*  or  Specific 
Estimated  conductance 
flow  (gpm)       (umhos/cm)^  Usee 


220  

Tf  u 

3,280 

S 

221  

rmcl 

3,430 

1 

s 

222  

rc 

3,365 

1 

s 

223  

rmcl 

3,430 

1450L 

224  

rmcl 

3  ,420 

2  32  

Ttrl 

3 , 470 

0-<.8* 

3630L 

233  

rc 

3 ,425 

140  0L 

234  

rmcl 

3,467 

1010L 

236  

rc 

3,435 

15 1  

rmc 

"7  /  OT 

/4  JL 

s 

238  

Q 

3,477 

s 

257  

rc 

3 , 300 

s 

258  

rc 

3,300 

259  

rc 

3,300 

2  60  

Q 

3 , 360 

1 

s 

261  

rmcl 

3 ,440 

•  3— • 9* 

2330L 

s 

262  

Q 

3,  392 

s 

263  

Q 

3,405 

14-18* 

1980L 

264  

Ttrl 

3,455 

1.5-5.0* 

2550L 

265  

rmcl 

3,445 

7-14* 

2130L 

s 

266  

Ttrl 

3 , 468 

1 190L 

271  

Ttrl 

3,460 

272  

Ttrl 

3,470 

1340L 

s 

273  

Ttrl 

3,465 

206  0L 

s 

274  

Ttrl 

3,460 

0-2* 

1510L 

s 

275  

rmcl 

3,465 

1850L 

s 

276  

Ttrl 

3,560 

<.2* 

1000L 

s 

277  

Ttrl 

3,520 

742L 

s 

278  

Ttrl 

3,510 

279  

Ttrl 

3,519 

.1 

s 

280  

rmcl 

3,560 

75  3L 

281  

Ttrl 

3,650 

1620L 

282  

Ttrl 

3,575 

240  0L 

s 

283  

Ttrl 

3,592 

1040L 
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TABLE  II-2. — Spring  data  for  selected  springs  in  Tract  III — Continued 


Spring 
number3 

Water 
source^ 

Elevation0 
(feet) 

Estimated 
flow  (gpm) 

Specific 
conductance 
(umhos/cm)^  Usee 

284  

—  Ttrl 

3,625 

1620L 

285  

—  Ttrl 

3,615 

1530L 

286  

rmc 

3,475 

287  

—  rmc 

3,480 

aSpring  number  indexed  to  locations  and  shown  on  figure  Il-l. 
Data  are  from  Van  Voast  and  Hedges,  1974. 


Source:     Q  -  Quaternary  alluvium  or  slope  wash;  Ttrl  -  Tongue 
River  member  above  Rosebud-McKay  Coal;   rmcl  -  Rosebud-McKay  clinker; 
rmc  -  Rosebud  McKay  Coal;  rcl  -  Robinson  clinker;  _rc  -  Robinson  Coal; 
Tfu  -  undifferentiated  Fort  Union  formation. 

cEstimated  from  U.S.  Geological  Survey  7.5  minute  topographic 

maps . 

^Values  shown  are  field  measurements  except  as  noted  L,  which  are 
laboratory  measurements. 

eS  -  stock,  H  -  domestic,  U  -  unused. 


Department.     No  areas  tentatively  identified  as  potential  alluvial  valley 
floors  are  included  within  the  5  year  or  20  year  mine  plan  areas.  Should 
adjacent  portions  of  the  Sarpy  Creek  system  be  designated  as  alluvial 
valley  floors  by  the  Department,  special  attention  would  have  to  be 
given  to  any  potential  mining  impacts  on  the  hydrologic  function  of 
those  streams. 

2.     Ground  Water 

Within  the  proposed  mine  area,  there  are  several  important  ground 
water  bearing  zones,  which  are,  in  descending  order:     alluvium  and 
colluvium  within  the  coulees,  Rosebud-McKay  overburden,  Rosebud-McKay 
clinker ,  Rosebud-McKay  coal,  Robinson  coal,  and  sub-Robinson  aquifers. 
Other  aquifers  occur  at  greater  depths,  including  the  Madison  limestone, 
from  which  Westmoreland  Resources  obtains  most  of  its  industrial  purpose 
water.     These  water  bearing  zones  and  aquifers  have  been  discussed  in 
detail  in  FES  76-64  (U.S.  Department  of  the  Interior,  1976);  FES  77-17 
(U.S.  Department  of  the  Interior,   1977);  and  Montana  Department  of  State 
Lands,  1977.     More  detailed  analyses  have  recently  been  completed  (Envir- 
oshpere,   1979;  Botz,   1979;  Stiller,  1979).     Ground  water  bearing  zones 
and  aquifers  stratigraphically  below  the  Robinson  coal  have,  to  date, 
been  unaffected  by  mining  and  are  not  discussed  further. 
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The  most  important  ground  water  bearing  units  in  the  immediate  mine 
vicinity  are  the  alluvium  and  colluvium  underlying  the  coulees  draining 
the  mine  area  (figure  II-l),  the  Rosebud-McKay  overburden,  and  the  Rosebud- 
McKay  clinker.     These  units  support  numerous  springs  within  the  coulees 
draining  the  mine  area  and  transmit  both  ground  and  surface  water  toward 
East  Fork  Sarpy  Creek.     The  coulees  receive  recharge  by  at  least  three 
primary  means.     Point  source  recharge  occurs  from  springs  issuing  from 
both  the  Rosebud-McKay  overburden  and  from  adjacent  clinker.  Less 
direct  but  possibly  equally  as  important  recharge  to  the  coulees  occurs 
by  subsurface  flow  from  both  the  overburden  and  the  clinker.     The  least 
important  means  of  recharge  to  the  coulees  appears  to  be  from  direct 
precipitation  and  snowmelt.     The  total  ground  and  surface  water  flow 
within  the  coulees  results  in  a  water  table  very  close  to  or  at  the 
ground  surface  and  supports  a  wide  variety  of  dense  vegetation  on  the 
coulee  bottoms. 

Another  important  water  bearing  unit  within  the  mine  area  is  the 
Rosebud-McKay  overburden.     Data  submitted  by  Westmoreland  Resources,  Inc. 
indicates  that  all  recharge  to  the  overburden  within  the  vicinity  of 
proposed  mining  is  derived  from  local  precipitation.     Ground  water 
movement  within  the  overburden  is  generally  away  from  the  ground  water 
divide  which  closely  approximates  the  surface  water  divide  between  East 
Fork  and  Middle  Forks  of  Sarpy  Creek.     (See  figure  II-3.)  Discharge 
from  the  overburden  both  east  and  west  of  the  ground  water  divide  is 
laterally  to  adjacent  Rosebud-McKay  clinker  and  to  springs  occurring 
within  coulees  draining  the  divide  and  to  a  much  lesser  extent,  downward 
to  the  underlying  Rosebud-McKay  coal.     The  overburden  is  the  sole  ground 
water  source  for  some  of  the  smallest  springs  found  in  the  heads  of 
coulees  tributary  to  East  Fork  Sarpy  Creek  and  supplies  some  of  the 
ground  water  moving  down  the  coulees.     (See  figure  II-l.) 

Another  ground  water  bearing  unit  of  importance  is  the  Rosebud-McKay 
clinker.     Although  not  within  the  boundaries  of  the  5  year  mine  plan 
area,  it  is  within  the  boundary  of  the  20  year  plan  area  east  of  the 
divide  and  contributes  to  much  of  the  water  flowing  within  the  coulees. 
It  receives  recharge  at  high  rates  from  direct  precipitation  and  snowmelt, 
and  probably  in  lesser  amounts  from  adjacent  overburden  and  unburned 
Rosebud-McKay  coal.     The  clinker  discharges  through  springs  located 
within  the  coulees  and  by  direct  subsurface  flow  to  the  coulees.     At  the 
upper  end  of  the  coulees  the  base  of  the  the  clinker  underlies  the  surface 
of  the  alluvium  and  colluvium  within  the  coulees;  down-coulee  the  clinker 
base  is  exposed  along  the  sides  of  the  coulees  and  is  demarcated  by  more 
vigorous  vegetation.     This  occurs  because  the  gradient  of  the  coulee 
bottoms  is  steeper  than  that  of  the  base  of  the  clinker.     Because  clinker 
is  highly  transmissive  and  allows  ground  water  flow  at  high  rates,  water 
storage  in  large  amounts  is  not  typical.     This  is  particularly  the  case 
with  small,  free-draining  clinker  areas  which  have  sharp  contacts  with 
underlying,  less  permeable  bedrock  units.     However,  considerable  efforts 
to  further  delineate  the  ground  water  system  since  preparation  of  the 
DEIS  have  discovered  the  presence  of  a  different  hydrogeologic  situation 
than  was  initially  believed.     Consultants  to  Westmoreland  (Envirosphere, 
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A  EXISTING  OVERBURDEN  WELLS 

  POTENTIOME TRIC  CONTOUR  OF  THE  OVERBURDEN 

UNIT  ICONSISTS  OF  MIDDLE  a  UPPER  SILTSI 

 POTENTIOMETRIC  CONTOUR  AND  CONTOUR  OF  BASE 

OF  MIDDLE  SILT  OVERLAPl  INDICATES  ZERO  GROUND 
WATER  TABLE  OR  DRY  CONDITION) 
AREA  OF  ZERO  GROUND  WATER  TABLE  OR  DRY 
CONDITION 

ROSEBUD  MCKAY  BURN  LINE 
 -BASE  OF  MIDDLE  SILT 


FIGURE  II-3. — Map  of  preliminary  potentioraetric  surface 
of  overburden  unit  in  Tract  III. 
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1979)  determined  that  the  two  largest  springs  in  the  main  coulee  system 
(Nos.  263  and  265 — see  figure  II  —  1 )  probably  receive  a  significant  portion 
of  their  recharge  from  a  small  clinker  area  adjacent  to  the  west  bank  of 
the  coulee.     This  conclusion  was  based  primarily  on  drilling  in  this 
small  clinker  area  by  Westmoreland  in  late  September  and  early  October, 
1979,  which  revealed  that  the  burn  is  not  complete,  and  that  much  of  the 
Rosebud-McKay  coal  seam  is  present  beneath  the  clinker.     An  average  of  at 
least  6  feet  of  unburned,  weathered  coal  and  ash  probably  is  able  to 
store  and  release  enough  ground  water  to  sustain  significant  portions  of 
the  flow  of  springs  263  and  265  through  most  years  (Stiller,   1979).  The 
proportions  of  discharging  ground  water  at  those  two  springs  which  origi- 
nate from  the  overburden  or  entirely  from  the  small  clinker  area  are 
unknown.     The  small  clinker  area  is  not  within  the  boundaries  of  the 
proposed  mining  area. 

The  water-bearing  coal  seams  within  the  mine  area — the  Rosebud-McKay 
and  Robinson  seams — allow  comparatively  little  ground  water  movement 
through  the  mine  area,  especially  when  compared  to  the  overburden  or  the 
clinker.     Collectively  the  Rosebud-McKay  and  Robinson  seams  are  of  little 
importance  to  total  ground  water  movement  within  the  area. 

Ground  water  within  the  proposed  mining  area  is  potable  and  suitable 
for  most  purposes.     Numerous  ground  water  quality  data  for  the  area  have 
been  reported  in  FES  76-64  (U.S.  Department  of  the  Interior,   1976);  FES 
77-17  (U.S.  Department  of  the  Interior,   1977);  and  Montana  Department  of 
State  Lands,   1977.     The  location  of  the  mine  area  on  a  drainage  divide 
and  the  sufficiency  of  good  quality  surface  water  supplies  have  resulted 
in  relatively  few  wells  in  the  immediate  mine  area.     (See  figure  II-4.) 
Data  for  wells  shown  in  figure  II-4  are  provided  in  table  II-3. 
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FIGURE  II-4. — Map  of  wells  within  Tract  III. 
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TABLE  II-3. — Well  data  for  selected  wells  in  Tract  III 


[Source:     U.S.  Department  of  the  Interior,  1977] 


Well 

Depth  to 

Well  depth 

waterb 

Date 

Conduc  tivity 

Water 

Water 

number3  (feet) 

(feet) 

Elevation0 

examined 

(umhos/ cm) 

usee 

source 

251  

164 

3,351 

S 

Tfu 

252  

3  292 

H 

Tfu 

253  

36.5 

3 ',355 

S 

254  

72 

24.4 

3,408 

11-73 

M 

rc 

1  ?  5 

87.4 

3,408 

11-73 

M 

Ttr3 

256  

130 

60 

3,395 

7-72 

2000L 

S 

Tfu 

257  

50 

3  451 

s 

rmc  1 

272  

3,300 

7-72 

2310 

S 

Tfu 

273  

80 

41 

3,450 

7-72 

1690L 

S 

rc 

274  

15 

3,540 

S 

rmc 

275  

8 

6 

3,549 

7-72 

910 

u 

Ttrl 

276  

11 

6.8 

3,550 

10-73 

u 

Ttrl 

277  

123 

39.5 

3,419 

7-72 

941L 

u 

Tfu 

278  

7977 

+175 

3,545 

10-73 

1926L 

u 

MC 

279  

30 

8 

3,360 

8-72 

2430L 

u 

Tfu 

284  

21.2 

3,380 

9-73 

5130L 

Tfu 

285  

80 

28.3 

3,220 

9-73 

u 

Tfu 

286  

60 

19.2 

3,210 

9-73 

u 

Tfu 

287  

3,390 

8-72 

1390 

s 

0 

£.  C  O 

11U 

46.8 

3,545 

11-73 

M 

rmc 

289  

196 

108.7 

3,545 

11-73 

M 

rc 

290  

288 

160.4 

3  545 

11-73 

M 

Ttr3 

297  

113 

63.5 

3^396 

8-73 

712L 

s 

Tfu 

298  

190 

78.5 

3,408 

8-73 

s 

Tfu 

299  

160 

24.5 

3,463 

s 

rmc 

300  

45 

10.1 

3,450 

11-73 

M 

rmc 

301  

125 

50.6 

3,450 

11-73 

M 

rc 

302  

232 

124.7 

3,450 

11-73 

M 

Ttr3 

303  

115 

36.7 

3,450 

7-72 

1440 

U 

rc 

304  

3,475 

s 

314  

3,473 

7-72 

92  5L 

H 

rmc 

315  

100 

28 

3,482 

7-72 

816L 

H 

rmc 

316  

20 

0 

3,440 

7-72 

1260 

Ttrl 

317  

20 

3,440 

7-72 

1780 

S 

Ttrl 

318  

45 

3,510 

8-72 

834L 

rmc 

319  

142 

114.5 

3,565 

11-73 

M 

rmc 

320  

215 

162.3 

3,565 

11-73 

M 

rc 
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TABLE  II-3. — Well  data  for  selected  wells  in  Tract  III — Continued 


Well 

Depth  to 

j 

Well  i 

iepth 

^  b 
water0 

Date 

Conductivity" 

Water 

Water 

number3 

(feet) 

(feet) 

Elevation0 

examined 

(umhos/ cm) 

e 

use 

source^ 

321  

290 

182  .9 

3  ,565 

11-73 

M 

Ttr3 

322  

61 

32.6 

3  ,550 

7-72 

M 

Ttrl 

323  

111 

46.3 

3,550 

7-72 

905 

M 

rmc 

324  

212 

110.8 

3,550 

11-73 

M 

rc 

325  

3,508 

7-72 

1820 

rmc 

326  

50 

23.2 

3 ,528 

7-72 

921 

U 

rmc 

327  

165 

71.0 

3,534 

1-73 

1680L 

H 

rc 

328  

3,529 

8-72 

1575 

H 

329  

63 

29.6 

3 , 585 

11-73 

M 

Ttrl 

330  

135 

56 

3,585 

11-73 

M 

rmc 

331  

267 

110.6 

3 ,585 

11-73 

M 

rc 

332  

3  ,500 

S 

333  

15 

3 ,490 

S 

Q 

334  

15 

3 , 490 

S 

Q 

335  

15 

6 

3,490 

8-72 

719 

s 

Q 

336  

3,530 

8-72 

1032 

s 

337  

225 

3,530 

8-72 

2440 

s 

Tfu 

338  

164 

75.4 

3,620 

8-72 

958L 

s 

Ttrl 

349  

174 

55.6 

3  ,494 

9-73 

2380L 

u 

Tfu 

350  

180 

3,501 

9-73 

3287L 

s 

Tfu 

351  

300 

100 

3,509 

9-73 

H 

Tfu 

360  

180 

80 

3,652 

6-73 

578L 

S 

Ttrl 

361  

83 

57 

3,466 

U 

Tfu 

362  

44 

14.3 

3,480 

U 

rc 

365  

80 

3,505 

7-72 

1230L 

H 

rmc 

366  

84 

5.9 

3,508 

7-72 

1780L 

s 

rmc 

aWell  number  indexed  to  locations  and  shown  on  figure  II-4.     Data  are 
generally  from  Van  Voast  and  Hedges,  1974. 

Whole  numbers  only — reported;  whole  numbers  and  tenths — measured. 

cEstimated  from  U.S.  Geological  Survey  7.5  minute  topographic  maps. 
Reference  in  feet  relative  to  mean  sea  level. 

Specific  conductance  measured  in  field  unless  otherwise  noted  (L  indicates 
laboratory  measurement)  at  25°  C. 

eC  -  commercial  or  industrial;  H  -  domestic;  S  -  stock;  U  -  unused; 
M  -  observation  monitoring  well. 

Source:     Q  -  Quaternary  alluvium  or  slope  wash;  Ttrl  -  Tongue  River  member 
above  Rosebud-McKay  Coal;  Ttr2  -  Tongue  River  member  between  Rosebud-McKay  Coal 
and  Robinson  Coal;  Ttr3  -  Tongue  River  member  to  about  100'  below  Robinson  Coal; 
rmcl  -  Rosebud-McKay  clinker;  rmc  -  Rosebud  McKay;  rcl  -  Robinson  clinker;  _rc  - 
Robinson  Coal;  Tfu  undifferentiated  Fort  Union  formation;  H£  -  Hell  Creek  formation; 
MC  -  Mission  canyon  member  of  the  Madison  formation. 


CHAPTER  III 


IMPACTS  OF  WESTMORELAND'S  PROPOSAL 

This  chapter  describes  the  environmental  impacts  of  the  5  year 
mining  and  reclamation  plan  ("mine  plan")  proposed  by  Westmoreland 
Resources,  Inc.     A  20  year  mine  plan  is  also  evaluated  in  order  to  assess 
long-term  impacts.     The  analysis  considers  mitigating  measures  proposed 
by  Westmoreland  as  part  of  the  5  year  permit  application.     (See  chapter 
I.)     Additional  mitigating  measures  which  could  be  required  to  meet 
existing  laws  and  regulations  are  described  in  chapter  VIII. 

Each  section  of  this  chapter  begins  with  a  summary  of  anticipated 
environmental  impacts,  as  measured  by  the  degree  to  which  the  impacts 
would  interfere  with  the  anticipated  uses  of  each  resource.  Impacts 
which  would  severely  interfere  with  the  uses  of  a  particular  resource 
are  termed  "significant". 

The  summary  of  each  section  is  followed  by  a  documentation  and 
explanation  of  its  conclusions.     The  summary  and  documentation  are 

separated  by  a  double  underscore  (  _) .     Text  changes  made  in 

response  to  comments  or  new  data  are  underlined  (  ). 


A.  GEOLOGY 

1.     Topography  and  Geomorphology 

Geomorphic  impacts  under  the  5  year  mine  plan  would  not  be  signif- 
icant, assuming  Westmoreland  reclaims  slopes  to  a  complex  morphology  as 
requested  by  the  Department.     The  reclaimed  surface  as  currently  proposed 
has  overly  long,  straight  slopes  which  would  erode  excessively  in  their 
upper  reaches  and  deposit  sediment  on  lower  portions  of  the  reclaimed 
surface.     This  would  inhibit  revegetation  and  subsequent  postmining  land 
use  on  as  much  as  three-fourths  of  the  mined  area.     Some  erosion  and 
sedimentation  could  not  be  avoided,  however. 

The  company  has  submitted  a  revised  postmining  contour  map  (July  12, 
1979)  on  which  the  slopes  have  not  been  significantly  changed  from  the 
previously  designed  straight  and  convex  configuration.     However,  in  an 
inserted  legend  (Detail  1)  they  indicate  that  all  slopes  would  be 
constructed  as  convex-concave  slopes.     The  Department  has  sent  a  letter 
to  the  company  requesting  a  statement  on  the  intent  of  the  company  regarding 
the  postmining  configuration  of  reclaimed  slopes.     If  this  is  accepted  as 
a  commitment  and  is  accomplished  as  stated,  the  following  discussion 
on  slopes  morphology  would  not  apply. 


Avoidable  accelerated  erosion  and  sedimentation  would  be  due  to  the 
creation  of  geomorphically  unstable  slopes  and  drainages;  alterations  of 
soil  and  spoil  hydrologic  properties  affecting  infiltration  and  percolation 
rates;  and  excessive  soil  degradation  through  storage.     Unstable  slopes 
and  drainages,  because  of  their  low  gradients,  would  erode  slowly  and 
continuously  for  perhaps  decades  until  a  new  equilibrium  is  reached. 
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The  avoidable  problems  could  largely  be  alleviated  through  redesign  of 
the  reclamation  plan. 

Westmoreland  currently  proposes  long,  straight  slopes  bounded  on  the 
lower  end  by  convex  drops  to  the  drainage  bottoms.     Such  a  slope  confi- 
guration would  promote  surface  erosion  (Hadley  and  Toy,  1977;  Young  and 
Mutchler,  1969).     Erosion  could  be  minimized  by  redesigning  the  proposed 
postmining  land  surface.     (See  Technical  Alternatives,  chapter  VIII.) 
Several  drainages  would  converge  on  reduced  surface  gradients,  thereby 
promoting  sedimentation.     Rapid  sedimentation  would  inhibit  revegetation 
in  affected  areas.     (See  Soils  and  Hydrology.) 


Current  erosion  and  sedimentation  rates  on  reclaimed  surfaces  at  the 
Absaloka  mine  reflect  the  importance  of  proper  geomorphic  design  of  the 
postmining  surface.     There  are  several  reclaimed  areas  with  complex 
(convex-concave)  slopes  which  exhibit  little  or  no  severe  erosion.  There 
are  also  reclaimed  areas  with  long,  straight  slopes  exhibiting  compara- 
tively severe  erosion.     In  some  instances,  past  management  practices  have 
aggravated  the  situation,  resulting  in  notices  of  noncompliance  (Brace 
Hayden,  Department  of  State  Lands,  oral  commun. ,   1979).     Inasmuch  as  the 
current  reclamation  plan  proposes  long,  straight  slopes,   frequently  with 
convex  toeslopes,  it  is  reasonable  to  assume  that  significant  (although 
avoidable)  erosion  problems  would  occur.     Other  factors  influencing 
reclamation  surfaces  are  discussed  in  the  sections  on  soils  and  surface 
hydrology  in  this  chapter. 


Avoidable  accelerated  erosion  and  sedimentation  would  also  occur  as 
a  result  of  roads  and  associated  drainage  ditches  proposed  to  be  left 
through  the  reclaimed  drainage  bottoms.     They  would  serve  as  substantial 
sediment  sources  and  efficient  sediment  and  runoff  transport  channels 
from  the  reclaimed  area.     The  roads  and  ditches  would  most  likely  be 
required  if  the  20  year  mine  plan  is  eventually  approved,  however,  making 
this  component  of  the  total  erosion  and  sedimentation  unavoidable. 

Under  the  20  year  mine  plan,  geomorphic  impacts  would  probably  be 
significantly  more  severe  and  complex.     The  loss  of  many  springs  and 
destruction  of  the  current  ground  water  system  (see  Hydrology),  in 
conjunction  with  decreased  vegetation  in  the  coulees  and  increased  runoff 
from  the  postmining  surface,  would  likely  establish  an  ephemeral  surface 
water  drainage  network  which  does  not  currently  exist.     The  creation  of 
active  ephemeral  channels  from  the  reclaimed  surface  to  East  Fork  Sarpy 
Creek  would  result  in  increased  erosion  in  undisturbed  coulee  bottoms, 
as  well  as  increased  sediment  loads  to  East  Fork  Sarpy  Creek.  These 
impacts  would  require  possibly  several  decades  to  a  century  to  fully 
develop. 

Unavoidable  erosion  and  sedimentation  on  the  reclaimed  surface  would 
be  due  to  the  disturbance  of  soils,  grading  and  compaction  of  the  post- 
mining  surface,  and  increased  water  runoff.     These  problems  are  typical 
of  any  surface  mine  in  a  semiarid  environment,  and  would  last  until  an 
equilibrium  is  reestablished. 
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2.  Mineral  Resources 

Under  the  5  year  mine  plan  (1980  through  1984),  39.5  million  tons  of 
coal  would  be  mined  from  approximately  345  acres  within  Tract  III.  Under 
the  20  year  mine  plan  (1978  through  1997),  180  million  tons  of  coal  would 
be  mined  from  about  1,980  acres  within  Tract  III  and  the  State-owned 
section  36.     About  23  million  tons  of  coal  would  not  be  recovered,  owing 
to  the  limits  of  present  technology  (U.S.  Department  of  the  Interior, 
1977). 

The  coal  mined  under  the  20  year  plan  would  amount  to  30  percent  of 
the  total  economically  recoverable  reserves  in  Tract  III,  and  about  1/2 
of  1  percent  of  the  estimated  strippable  reserves  in  the  northern  Powder 
River  coal  basin.     Mining  would  recover  about  90,500  tons/acre — about 
average  for  strip  mines  in  southeastern  Montana. 

3.  Other  Geologic  Impacts 

The  existing  stratigraphy  down  to  the  lowest  coal  seam  mined  would 
be  replaced  by  a  mixed  mass  of  broken  rock  with  greater  porosity  and 
permeability.     The  existing  stratigraphy,  however,  is  not  unusual  and  has 
no  intrinsic  value. 

Mining  would  not  interfere  with  development  of  other  minerals:  none 
of  significance  are  known  at  the  minesite.     Any  possible  reserves  of  oil 
and  gas  would  occur  in  rocks  beneath  those  to  be  mined.     Clinker,  sand, 
and  gravel  would  be  disturbed  by  mining,  but  these  materials  are  common 
throughout  the  region.    Mining  would  not  create  any  geologic  hazards  of 
consequence.     Coal  fires  would  be  a  potential  hazard  during  mining;  the 
hazard  would  be  minor,  because  Westmoreland  is  committed  to  extinguishing 
fires  when  they  occur.     After  reclamation,  coal  fires  would  be  highly 
unlikely . 

No  paleontological  resources  of  importance  are  known  to  exist  in  the 
rocks  of  the  Fort  Union  formation  that  would  be  mined. 

4.  Overburden 

The  spoils  resulting  from  the  removal  and  regrading  of  overburden 
and  interburden  have  the  potential  of  creating  reclamation  problems. 
However,  the  mining  and  reclamation  plan  is  designed  to  place  part  of  the 
more  desirable  overburden  at  the  surface.     In  practice,  this  approach  has 
proven  to  be  successful.     Spot  checks  in  June  of  1979  of  topsoiled  spoils 
considered  most  likely  to  exceed  State  guidelines  have  shown  clay,  SAR, 
pH,  and  EC  to  be  within  acceptable  limits. 

There  is  a  degree  of  mixing  of  overburden  and  interburden  at  the 
mine  which  results  in  higher  than  anticipated  percentages  of  clay.  High 
clay  content  limits  infiltration  rates,  increasing  runoff  and  erosion. 
Limited  percolation  into  the  spoils  causes  formation  of  rills  and  gullies 
as  well  as  accelerated  sheet  erosion,  causing  high  rates  of  topsoil  loss. 
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In  extreme  cases,  piping  may  result  from  water  flow  between  spoils  and 
topsoil.     Erosion  is  also  a  function  of  slope  characteristics.  The 
interrelationships  among  and  between  spoil  texture  and  mineralogy,  topsoil 
texture,  mineralogy  and  depth,  and  slope  morphology  cannot  be  quantified 
at  the  present  time.     Plant  cover  and  density  also  affect  erosion  rates, 
but  are  not  the  controlling  factor  in  a  semiarid  environment. 

The  relatively  high  clay  content  in  the  regraded  spoil  may  be 
mitigated  to  a  considerable,  but  presently  unquantif iable ,  extent  by  the 
creation  of  stable  complex  or  convex-concave  slopes.     (See  Geomorphology . ) 

Chemically,  the  major  problems  associated  with  both  overburden  and 
interburden  materials  are  frequent  elevated  values  for  extractable  nickel 
(Ni)  and  molybdenum  (Mo).     Based  on  a  discussion  in  Underwood  (197  7)  it 
does  not  appear  as  though  Ni  poses  a  significant  threat  to  animal  life 
feeding  on  the  reclaimed  surface. 


B .  HYDROLOGY 

Impacts  on  the  hydrologic  system  would  not  significantly  affect 
vegetation,  wildlife,  and  land  use  on  the  reclaimed  minesite  or  surrounding 
unmined  lands.     Hydrologic  impacts  would  be  slight  to  moderate,  because 
mining  would  destroy  part  of  a  recharge  area  that  supports  several  small 
springs  in  the  major  coulee  system  north  of  the  mine  area.  Drawdown 
from  the  mine  pit,  both  during  and  after  mining,  would  also  slightly 
reduce  ground  water  flow  toward  the  springs.     Impacts  under  the  5  year 
mine  plan  would  be  more  localized  than  under  the  20  year  plan;  under  the 
latter,  East  Fork  Sarpy  Creek  could  well  be  measurably  impacted. 


1.     Surface  Water 

The  most  significant  impact  on  surface  water  under  the  5  year  mine 
plan  would  be  the  loss  of  several  small  springs  in  the  upper  coulees 
tributary  to  East  Fork  Sarpy  Creek.     (See  Ground  Water.)     Spring  276 
would  be  destroyed;   spring  232  and  another  small  unnumbered  spring  at 
the  coulee  head  above  spring  274  would  probably  cease  flowing  as  a  result 
of  a  significantly  lowered  water  table.     Springs  264,  274,  and  275  would 
probably  experience  measureable  decreases  in  flow,  or  go  dry  earlier  in 
the  summer  during  most  years.     Other  springs  in  the  vicinity  would  be 
negligibly  affected  by  mining,  if  affected  at  all. 

Eventual  approval  of  the  20  year  mine  plan  would  physically  remove 
all  of  the  above  listed  springs,  as  well  as  springs  260,  261 ,  263 ,  265 , 
266,  and  277.     In  addition,  springs  223,  271,  272,  and  273  would  experience 
a  marked  decrease  or  cessation  of  flow.     (See  Ground  Water.) 

Because  most  or  all  of  the  affected  springs  do  not  maintain  surface 
flow  very  far  down-coulee,  surface  water  impacts  due  to  mining  would  be 
limited  to  those  caused  by  the  local  loss  of  the  springs.     No  direct 
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impact  is  likely  on  the  intermittent  surface  flow  of  the  Sarpy  Creek 
system.     Direct  impacts  on  those  streams  are  discussed  under  Ground 
Water. 

Primary  surface  water  impacts  during  mining  would  be  the  loss  of 
surface  runoff  from  the  mining  area.     State  and  Federal  regulations 
limit  the  surface  discharge  from  mining  areas,  and  accordingly, 
Westmoreland  proposes  to  construct  impoundments  to  control  surface 
runoff  from  the  mine.     Under  both  the  5  and  20  year  mine  plans,  loss  of 
surface  runoff  to  the  Sarpy  Creek  basin  would  amount  to  less  than  1 
percent.     This  loss  would  be  insignificant,  because  most  or  all  runoff 
from  headwater  tributaries  is  lost  to  infiltration  and  evapotranspiration. 
Furthermore,  sedimentation  impoundments  outside  the  mine  pit  would  in 
most  cases  lose  their  containment  by  infiltration,  thus  allowing  the 
same  thing  to  occur  to  surface  flow  as  would  have  happened  naturally. 

After  mining,  surface  runoff  from  the  reclaimed  surface  is  expected 
to  increase  by  a  measurable,  although  unpredictable,  amount  (Lusby  and 
Toy,  1976).     The  total  increase  in  surface  flow  resulting  from  reclamation 
under  the  5  year  mining  plan  would  be  a  negligible  change  in  the  runoff 
of  the  East  Fork  drainage  basin.     Reclamation  under  the  20  year  mine  plan 
may  measurably  increase  peak  runoff  flows  to  East  Fork  Sarpy  Creek,  but 
at  the  expense  of  base  flow.     This  should  not  cause  any  measurable  impacts 
to  downstream  agricultural  operations. 

Surface  water  quality  impacts  under  the  5  year  plan  would  be  negli- 
gible during  mining.     This  is  because  all  surface  runoff  from  the  mine 
area  would  be  intercepted  and  treated,  if  necessary,  prior  to  discharge 
beyond  the  mine  perimeter.     The  Montana  Department  of  Health  and  Environ- 
mental Sciences  has  issued  two  surface  water  discharge  permits  to 
Westmoreland  Resources,  Inc.     Current  discharge  from  the  mine  area  is 
rare,  however,  and  periodic  water  quality  monitoring  to  date  has  revealed 
no  water  quality  problems. 

Reclamation  under  the  20  year  mine  plan  would  probably  eventually 
result  in  increased  total  suspended  sediment  concentrations  in  East  Fork 
Sarpy  Creek  (see  Geomorphology ,  chapter  III),  although  the  extent  and 
the  timing  of  the  increase  is  not  certain. 

Direct  and  indirect  water  consumption  due  to  the  mine  would  not 
conflict  with  other  uses  of  water  in  the  area.     The  Absaloka  mine  currently 
consumes  about  150  acre-feet  of  water  per  year,  most  of  which  is  obtained 
from  the  deep  Madison  aquifer.     By  1984,  when  the  full  coal  production 
level  is  reached,  consumption  at  the  mine  would  reach  about  280  acre-feet/ 
year  from  the  same  source.     Indirect  consumption  by  the  additional  popula- 
tion induced  by  the  mine  (mostly  in  Hardin)  would  amount  to  130  acre-feet 
in  1984.     By  the  year  2000,  indirect  use  would  be  about  360  acre-feet/year 
and  would  be  greater  than  the  direct  use  at  the  mine.     With  this  increase, 
Hardin's  total  water  use  would  be  on  the  order  of  500  acre-feet/year — well 
within  its  current  water  rights  of  10,900  acre-feet/  year.     (See  DES 
79-41,  U.S.  Department  of  the  Interior  and  Montana  Department  of  State 
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Lands,  1979.)    Water  supply  to  the  town  of  Hardin  would  continue  to  be 
adequate,  although  the  occasional  problem  of  inadequate  pressure  during 
large  fires  would  presumably  become  more  frequent.     (See  chapter  II, 
Community  Services.) 

2.     Ground  Water 

a.     5  year  mine  plan 

The  most  serious  impact  which  would  occur  on  the  ground  water  system 
under  the  proposed  5  year  mine  plan  would  be  the  alteration  of  the  ground 
water  flow  which  supports  numerous  small  springs  occurring  in  the  head 
of  a  major  coulee  system  draining  northward  from  the  mine  area.  (See 
Surface  Water.)    This  impact  would  probably  be  insignificant  because  it 
would  slightly  reduce  ground  water  flow  toward  and  within  this  coulee 
system  and  would  therefore  only  slightly  limit  its  future  use  by  lowering 
the  ground  water  table.     (See  Land  Use,  Vegetation,  and  Wildlife.) 

The  impact  would  occur  because  the  overburden  to  be  removed  by 
mining  is  the  source  of  the  ground  water  supplying  most  of  the  small 
springs  in  the  heads  of  the  coulee  system.     Approximately  40  percent  of 
the  recharge  area  for  these  springs  would  be  removed  under  the  5  year 
plan.     The  impact  on  the  springs  would  probably  not  be  much  greater, 
because  drawdown  created  by  the  pit  would  not  dewater  any  significant 
amount  of  undisturbed  overburden.     It  would  take  about  16  years  for 
dewatering  to  occur  1000  feet  from  the  active  mine  pit  (Hydrometrics , 
1979b). 

The  ground  water  system  would  be  most  heavily  impacted  at  the  coulee 
heads,  where  the  ground  water  which  supports  the  smallest  springs  would 
be  diminished.     Impacts  would  decrease  with  increasing  distance  down-coulee 
(away  from  the  proposed  mine  area)  because  of  the  increasing  importance 
of  the  contributing  undisturbed  ground  water  basin,  the  diminishing 
influence  of  the  pit  drawdown  discussed  above,  and  because  a  significant 
ground  water  unit  (the  Rosebud-McKay  clinker)  would  not  be  disturbed 
by  mining.     It  is  unlikely  that  any  measureable  decrease  in  spring  flow 
would  be  detected  down-coulee  from  springs  263  or  265  (figure  II— 1 ) . 
There  would  be  no  hydrologic  impact  on  East  Fork  Sarpy  Creek. 

The  beginning  of  this  ground  water  impact  would  occur  when  initial 
mining  disturbance  approached  the  ground  water  divide.     Final  disruption 
of  the  system  and  dewatering  of  the  impacted  springs  would  probably 
occur  within  5  to  10  years  following  mining. 

Surface  runoff  detained  in  sediment  ponds  at  the  permit  boundary 
during  mining  would  be  partially  lost  to  evaporation  and  partially  allowed 
to  infiltrate.     The  component  which  infiltrates  may  allow  slight  supplemen- 
tary recharge  to  the  coulee  bottoms  immediately  below  the  sediment  ponds. 
However,  this  balancing  effect  would  be  minimal. 
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The  decrease  in  ground  water  flow  through  the  coulee  system  tribu- 
tary to  the  alluvium  of  East  Fork  Sarpy  Creek  would  also  be  partially 
compensated  for  by  increased  surface  runoff  from  the  postmining  land 
surface.     (See  Surface  Water.)     This  would  contribute  water  to  the  unmined 
coulees  downgradient  from  the  mine.     This  recharge  would  occur  intermit- 
tently in  response  to  spring  snowmelt  and  occasional  heavy  rainfall 
runoff.     Because  even  a  doubling  of  runoff  rates  would  provide  only  a 
small  component  of  additional  discharge  from  the  affected  portion  of  the 
basin,  this  phenomenon  would  have  a  negligible  balancing  effect. 

Additional  impacts  on  the  ground  water  system  would  occur  under  the 
5  year  plan  through  the  loss  of  3  water  wells.     Wells  which  would  be 
mined  out  under  the  5  year  plan  are  Nos.  274,  275,  and  276.     (See  figure 
II-4.) 

b.     20  year  mine  plan 

Eventual  approval  of  the  20  year  mining  plan  would  cause  significantly 
more  severe  impacts  on  the  East  Fork  Sarpy  Creek  ground  water  basin.  The 
significance  of  these  impacts  is  discussed  in  Land  Use,  Vegetation,  and 
Wildlife.     Because  the  20  year  mine  plan  area  makes  up  2.5  percent  of  the 
East  Fork  basin,  and  because  of  the  dewatering  effect  of  the  mine  pit 
drawdown  discussed  under  the  5  year  plan,  it  is  reasonable  to  assume 
that  a  measurable  and  significant  interruption  of  ground  water  flow 
would  occur  to  the  East  Fork  basin.     Such  a  disruption  of  the  hydrologic 
system  could  well  constitute  a  significant  impact  to  any  subirrigation 
along  East  Fork  Sarpy  Creek  near  or  downstream  from  its  confluence  with 
the  three  tributary  coulees,  especially  during  drought  years.     This  loss 
of  ground  water  flow  would  probably  result  in  a  seasonal  water  table 
drop  in  the  East  Fork  alluvium  and  a  consequent  loss  of  surface  flow 
during  normal  low  flow  seasons. 

In  the  Middle  Fork  Sarpy  Creek  basin,  eventual  mining  under  the  20 
year  mine  plan  would  remove  at  least  2  springs  in  section  36,  as  well 
as  their  recharge  area  (figure  II-l);  however,  the  ground  water  loss  to 
the  alluvium  of  Middle  Fork  Sarpy  Creek  would  not  likely  be  measurable. 
The  loss  of  these  springs  was  discussed  in  a  previous  EIS  (Montana  Depart- 
ment of  State  Lands,  1977).  Data  are  lacking  to  make  a  more  definitive 
prediction  of  ground  water  impacts  on  Middle  Fork  Sarpy  Creek. 

Following  reclamation,  increased  surface  runoff  from  the  reclaimed 
surface  (see  Surface  Water)  would  contribute  slightly  to  increased  peak 
surface  flows  in  East  Fork  Sarpy  Creek,  due  to  both  spring  snowmelt  and 
storms.     Such  an  occurrence  would  compensate  slightly  for  decreased 
ground  water  flow,  but  the  timing  of  these  contributions  will  differ. 
Whereas  ground  water  flow  through  the  coulee  is  relatively  constant 
throughout  the  growing  season,  surface  flows  in  response  to  weather 
events  vary  greatly  in  magnitude  and  thus  in  utility  during  the  growing 
season. 
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Postmining  ground  water  flow  through  the  mine  spoils  would  not 
likely  reestablish  springs  initially  destroyed  by  mining,  nor  does  West- 
moreland propose  to  attempt  to  reestablish  springs  by  other  means. 
Ground  water  moving  through  the  spoil  would  likely  initially  follow  the 
gradient  of  the  base  of  the  mine  pit—assumed  to  be  the  base  of  the 
Robinson  coal.     Ground  water  entering  the  spoil  from  unmined  coal  to  the 
south  would  supplement  vertical  recharge  to  the  mine  spoil,  and  result 
in  the  reestablishment  of  the  postmining  ground  water  system;  however, 
the  time  necessary  to  reestablish  this  system  cannot  be  predicted. 

Although  current  data  are  limited,  there  is  no  evidence  that  post- 
mining  mineralization  of  the  ground  water  moving  through  spoils  would 
measureably  affect  existing  ground  water  quality  beyond  the  mine  site. 
Wells  established  in  spoil  after  mining  could  potentially  possess  ground 
water  of  such  inferior  quality  that  it  would  be  of  marginal  use  for 
human  or  livestock  consumption;  however,  the  amount  of  water  expected  to 
saturate  the  base  of  the  spoils  immediately  following  mining  would 
be  very  slight.     Ground  water  of  comparable  quality  exists  at  greater 
depth  and  would  not  likely  be  affected  by  the  proposed  mining. 

Wells  which  would  be  mined  out  under  the  20  year  plan  are  303  and 
306;  those  which  would  probably  be  impacted  by  a  lowered  water  level 
are:     64,  253,  257,  273,  299,  304,  314,  315,  316,  317,  318,  325,  327, 
328,  332,  333,  334,  335,  336,  337  (figure  II-4).     Additional  discussion 
of  wells  which  would  be  impacted  or  mined  out  under  the  20  year  mine 
plan  is  contained  in  FES  77-17  (U.S.  Department  of  the  Interior,  1977). 


C.  CLIMATE 


No  significant  impacts  on  the  climate  of  the  area  are  expected. 
Precipitation  might  increase  slightly  in  the  immediate  vicinity  of  the 
mine  due  to  fugitive  dust  forming  condensation  nuclei,  but  the  increase 
would  probably  not  be  detectable. 


D.     AIR  QUALITY 

Air  quality  impacts  would  not  be  significant:     existing  enforceable 
standards  would  not  be  exceeded,  and  damage  to  vegetation  or  risk  to 
human  health  would  be  limited.     Controls  proposed  by  the  company  or  now 
in  existence  would  keep  emissions  to  less  than  those  encountered  at  some 
other  strip  mines  in  the  Powder  River  coal  basin.     However,  particulate 
and  gaseous  emissions  from  the  mine  would  be  approximately  twice  current 
levels . 


Potential  particulate  emissions  would  total  about  4,000  tons/year 
at  a  production  level  of  10  mty;  controls  proposed  by  Westmoreland  would 
limit  actual  particulate  emissions  to  about  1920  tons/year.     (See  table 
III-l.)    About  40  percent  of  the  emissions  would  be  coal  dust,  most  of 
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which  would  come  from  the  loading  of  coal  onto  haul  trucks.     About  60 
percent  of  the  particulate  emissions  would  be  from  soil  and  overburden, 
primarily  off  of  haul  roads. 

The  particulate  emissions  would  largely  be  emitted  from  within  the 
mine  pits  and  would  tend  to  settle  out  on  the  pit  walls.     Continued  use 
of  front-end  loaders,  which  have  a  shorter  drop  distance  than  conventional 
coal  loading  shovels,  would  tend  to  reduce  particulate  emissions,  as 
would  the  continued  practice  of  minimizing  the  drop  distance  from  the 
overburden  dragline.     (See  Air  Quality,  chapter  II.) 

Particulate  emissions  would  probably  exceed  the  National  Ambient  Air 
Quality  Standards  at  the  high  volume  sampler  near  the  shop  and 
loadout  facilities;   this  sampler,  however,  is  within  the  mine  boundary 
and  thus  does  not  provide  data  valid  for  enforcement  purposes. 

•    Dustfall  (a  measure  of  settleable  particulates)  would  probably  not 
exceed  the  standard  set  for  areas  of  heavy  industry  such  as  the  Absaloka 
mine.     Dustfall  measurements  within  about  1/2  mile  of  the  mine  already 
exceed  the  standards  set  for  residential  areas  (see  Air  Quality,  chapter 
II);  with  the  projected  increase  in  production  the  excursions  would 
presumably  occur  more  often.     Dustfall  would  exceed  the  proposed  Montana 
ambient  air  quality  standards  less  often  than  the  current  residential 
standard.     The  proposed  standard  is  less  stringent  because  it  is  based 
on  a  30  day  average  instead  of  a  3  month  average. 

Any  excursions  over  the  particulate  standards  would  be  due  to  the 
combined  emissions  from  the  mine  and  from  nearby  dirt  roads  and  agricultural 
operations.     Coal  dust  from  the  mine,  however,  would  have  a  higher  potential 
of  causing  health  problems  and  vegetation  impacts  than  soil  dust.  People 
living  near  the  mine  would  not  likely  suffer  health  effects  from  mine-related 
dust.     Workers  at  the  mine  would  be  exposed  to  higher  levels  of  dust, 
which  could  cause  health  problems  under  long-term  exposure.     A  study  of 
workers  at  eastern  surface  coal  mines  (Fairman  and  others,  1977)  showed 
evidence  of  pneumoconiosis  among  2.5  percent  of  those  who  had  done  little 
underground  mining;  their  mean  exposure  to  coal  dust  was  21  years.  It 
is  difficult  to  extrapolate  this  finding  to  the  Absaloka  mine,  except  to 
say  the  mine  workers  would  be  subject  to  some  risk;  a  considerably  lower 
risk,  however,   than  that  experienced  by  underground  coal  mine  workers. 

Gaseous  emissions  from  the  present  mine  equipment  would  probably 
show  occasional  violations  of  the  proposed  Montana  hourly  average  (0.17 
ppm)  for  nitrogen  dioxide  (NO2),  based  on  the  amount  of  NO^  that  would 
be  emitted  by  the  mine  equipment  listed  in  table  III-2.     The  NO2  and 
the  hydrocarbons  react  to  form  photochemical  pollutants,  which  would 
occasionally  form  a  brown  haze  over  the  area,  reducing  visibility.  Such 
episodes  would  be  fairly  infrequent,  because  calm  days  are  rare  in  the 
area.     (See  Climate,  chapter  II.) 

Ambient  air  quality  standards  for  sulfur  dioxide  would  probably  not 
be  exceeded  because  presently  available  diesel  fuels  contain  less  than 
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TABLE  III-2. — Estimated  gaseous  emissions  from  the  Absaloka  mine 
[Source:     U.S.  Environmental  Protection  Agency,  1977.     Data  are  in  pounds.] 


Number 
of  units 

Hours  of 
operation^ 

CO 

HC 

NO 

X 

so     „     .  , 
x  Particulate 

Dozers 

14 

1S.5D 

21,518 

6,818 

147,056 

10,136 

4,805 

Dozers 

2 

3S.7D 

12,948 

4,100 

88,476 

6,096 

2,891 

Wheel  tractors  

3 

1S.5D 

13,416 

924 

6,203 

562 

849 

Coal  haulers  

12 

2S.5D 

66,888 

21,816 

380,880 

22,644 

12,780 

Front  end  loaders — 

8 

2S,5D 

18,400 

6,224 

79,872 

6,056 

5,724 

Graders  

4 

2S,5D 

3,578 

899 

17,472 

1,431 

1,015 

Water  tankers  

3 

2S,5D 

16,722 

5,454 

95,220 

5,661 

3,195 

Rear  dump  truck  

1 

1S,5D*,26W 

1,394 

455 

7,935 

472 

266 

Truck  cranes  

6 

1S,5D*,26W 

8,361 

2,727 

47,610 

2,830 

1,598 

200  T  crane  

1 

IS, ID* 

172 

65 

944 

59 

106 

Scrapers  

14 

1S.5D 

42,518 

18,228 

18,132 

13,482 

11,823 

John  Deere  tractor- 

3 

1S,5D,8W 

114 

55 

319 

30 

44 

S  =  Shifts  per  day;  D  =  Days  per  week. 


*Maximum  values,  exact  operation  hours  varies. 


2  percent  sulfur.     The  present  oil  shortage  may  force  the  using  of  diesel 
fuel  containing  4-5  percent  sulfur;  under  those  circumstances  the  ambient 
standard  could  be  exceeded.     There  is  currently  no  monitoring  for  SO2  or 
any  other  gaseous  pollutant  at  the  mine.     Vegetation  within  the  mine 
boundaries  would  probably  show  reduced  photosynthesis,  mechanical  damage, 
or  other  injury  through  particulates  coating  leaf  surfaces  or  from  nitrogen 
dioxide  (N0?).     Vegetation  within  about  1  mile  of  the  mine  boundary 
would  probably  be  only  slightly  affected — perhaps  too  little  to  noticeably 
reduce  vegetative  productivity.     Animals  grazing  on  affected  plants  or 
inhaling  pollutants  could  be  harmed,  although  grazing  would  not  ordinarily 
occur  within  1/2  mile  of  the  active  mine  pits.     Very  little  research  has 
been  done  on  this  question,  however. 

Impacts  on  air  quality  would  be  short-term,  lasting  a  few  days,  or 
in  the  case  of  vegetation,  until  the  next  growing  season.     There  would  be  a 
noticeable  increase  in  particulates  as  the  production  level  increases  and 
the  mining  moves  closer  to  the  monitors.     Particulate  monitoring  should  be 
continued,  and  a  continuous  NO^  monitor  should  probably  be  placed  in  the 
prevalent  downwind  direction. 

Visibility  would  be  affected  within  1  mile  or  so  of  the  mine, 
primarily  by  NO2  and  hydrocarbons  which  combine  to  form  photochemical 
smog.     Particulates  would  reduce  local  visibility  on  windy  days.  The 
persistence  of  NO2 ,  hydrocarbons,  and  their  photochemical  products  is 
not  extensively  documented,  but  is  believed  to  be  several  days. 
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E.  SOILS 

The  impact  of  mining  on  soils  under  the  5  year  mine  plan  would  be 
moderately  significant.     The  major  impacts  would  be  those  which  are 
unavoidable  at  any  mine  in  the  semiarid  West;  however,  erosion  aggravated 
by  the  proposed  long  straight  slopes  on  the  reclaimed  land  surface  could 
be  avoided.     The  reclaimed  slopes  would  integrate  poorly  with  the 
surrounding  undisturbed  landscape  and  would  be  especially  susceptible  to 
erosion  because  of  the  dominant  surface  texture  of  fine  sandy  loam.  The 
resulting  erosion  would  cause  an  accelerated  loss  of  replaced  topsoil 
and  increased  sedimentation,  reducing  vegetative  productivity.  This 
would  continue  until  the  slopes  developed  a  relatively  stable  configuration, 
and  would  probably  require  decades  to  centuries.     (See  Geomorphology , 
chapter  III.) 


Generally  unavoidable  soil  alterations  include  a  slight  to  moderate 
reduction  of  infiltration  and  percolation  rates,  a  temporary  increase 
in  nutrients  available  to  plants,  and  a  complete  alteration  of  soil 
distribution  patterns.     These  alterations  in  the  soil's  physical 
properties  would  increase  the  amount  of  runoff  during  high  intensity 
storms  which  are  common  in  the  region.     Erosion  rates  would  be  further 
aggravated  by  the  proposed  slopes  which  differ  significantly  from  those 
presently  on  the  site  and  in  the  region.     (See  Geomorphology.)  Reduction 
of  soil  organic  matter,  surface  crusting,  and  the  loss  of  soil  structure 
and  pore  continuity  would  all  contribute  to  increased  runoff  and  erosion. 
The  implications  of  increased  nutrient  release  are  discussed  in  the 
ensuing  Vegetation  section. 

The  company  has  demonstrated  that  some  of  these  impacts  can  be 
greatly  reduced  by  direct  haul  and  replacement  of  the  "A"  (surface) 
horizon  on  the  reclaimed  surface.     Approximately  50  percent  of  the  "A" 
horizon  soil  material  in  the  area  affected  by  the  5  year  mine  plan  would 
be  direct  hauled  to  the  reclamation  surface.     The  remainder  would  be 
derived  from  existing  soil  stockpiles  or  first  stored,  then  placed,  as 
needed.     Those  areas  where  direct-hauled  soil  material  is  used  would 
have  less  loss  of  organic  matter  and  would  have  greater  survival  of 
plant  propagules  and  seeds.     As  a  result,  vegetative  diversity  and 
establishment  and  infiltration  rates  would  be  enhanced,  with  less  runoff 
and  erosion.     The  company  has  indicated  that  direct  haul  of  "A"  horizon 
soil  material  will  be  increased  if  logistically  possible.     Mining  patterns 
and  seasonal  weather  conditions  (spring  rains,  deep  snow,  etc.)  often 
combine  to  make  direct  haul  impractical  or  undesirable.     Plant  survival 
and  reproduction  appears  to  be  greatest  if  soil  is  removed  and  replaced 
during  periods  of  plant  dormancy.     (See  Technical  Alternatives,  chapter 
VIII.) 

The  relationships  between  topsoil  material  and  overburden  are  both 
chemical  and  physical.     Chemically,  the  potential  exists  for  contamination 
of  topsoil  by  interburden  spoils.     The  procedures  used  by  the  company  to 
avoid  this  problem  include  preferential  surface  placement  of  more  favorable 
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overburden  spoils  and  sampling  of  the  regraded  spoils  prior  to  topsoil 
placement.     Analysis  of  randomly  sampled  topsoiled  spoils  (see  table 
III-3)  in  June  1979  indicates  that  this  approach  has  been  successful. 
Box  cut  spoils,  composed  entirely  of  the  more  desirable  overburden  spoils 
were  not  analyzed,  but  were  inspected  in  the  field. 


TABLE  III-3. — Selected  topsoiled  spoil  properties, 
Westmoreland  Resources  Absaloka  mine 


State 
suspect 


Sample 

1 

2 

3 

4 

5 

level 

pH  

EC  

SAR2  

Clay3-— 

SiltJ  

Sand3  

6.9 

7.5 

7.2 

7.4 

7.6 

>8.8 

4.5 

3.4 

3.5 

5.2 

1.8 

4-6 

1.3 

3.0 

1.1 

3.9 

0.7 

12 

-  28 

34 

24 

34 

24 

40 

-  36 

38 

28 

42 

42 

-  36 

28 

48 

24 

34 

Electrical  Conductivity — a  measure 
of  soil  salinity. 

^Sodium  Adsorption  Ratio — A  measure 
of  soil  sodicity. 

Data  are  in  percent. 


None  of  the  tested  parameters  exceeded  State  suspect  levels.  (See 
Overburden,  chapter  II.)    EC  values  between  4  and  6  would  not  be  generally 
acceptable  in  topsoil  materials,  but  may  be  in  regraded  spoils.  However, 
there  does  appear  to  be  a  correlation  between  rill  and  gully  erosion  in 
the  topsoil,  and  percent  clay  in  the  spoil  material.     Although  the  amount 
of  clay  does  not  exceed  State  suspect  levels  (40  percent),  it  is  high 
enough  to  inhibit  percolation  and  increase  runoff  and  erosion.     Based  on 
geomorphic  principles  and  field  observations  at  the  Absaloka  mine,  well 
designed  slope  configuration  can  minimize  erosion  rates  and  substantially 
mitigate  the  existing  adverse  soil  and  spoil  characteristics.     There  are 
important  relationships  between  and  among  topsoil,  spoils,  and  slope 
parameters  which  cannot  be  quantified  based  on  present  knowledge.  Complex 
slopes  which  are  convex-concave  (flattened  S-shape)  appear  to  have  much 
lower  erosion  rates  than  the  straight  or  convex  slopes  which  are  commonly 
found  on  reclamation  surfaces.     (See  Geomorphology . ) 

No  reclamation  plan  has  been  submitted  for  the  remainder  of  the  20 
year  mine  area.     A  number  of  coulee  soils  would  probably  be  lost  in  both 
form  and  function  because  the  drainages  on  the  reclamation  surface  would 
not  be  spring  fed,  and  the  adjacent  slopes  would  be  sharply  reduced. 
Other  unavoidable  impacts  would  be  the  same  as  those  for  the  5  year  mine 
plan. 


111-14 


F.  VEGETATION 

Impacts  on  vegetation  would  be  of  relatively  minor  significance 
under  the  5  year  mine  plan  and  of  much  greater  significance  under  the 
20  year  mine  plan. 

There  are  no  known  threatened  or  endangered  species  in  or  near  the 
proposed  mine  area,  so  no  impacts  on  these  species  are  expected. 

Mining  would  result  in  the  incremental  destruction  of  existing 
vegetation  on  about  360  acres  in  the  Tract  III  area  during  the  5  year 
permit  period  and  on  about  2,900  acres,  including  previous  disturbances, 
by  the  end  of  the  20  year  mine  plan.     About  22  additional  acres  of  exist- 
ing vegetation  would  be  eliminated  by  the  relocation  of  the  county  road. 
Offsite  impacts  to  about  1  to  2  acres  of  drainage-bottom  vegetation 
are  anticipated,  owing  to  the  disturbance  of  the  hydrologic  regime. 
(See  Hydrology.)    Although  reclamation  would  establish  a  vegetation 
cover  on  the  mined  lands,  the  long  term  effect  of  mining  would  be  the 
loss  of  a  complex  vegetation  mosaic  and  a  reduced  species  diversity  and 
potential  productivity.     Impacts  on  vegetation  would  therefore  be  rela- 
tively significant.     It  is  estimated  that  potential  vegetative  productiv- 
ity would  be  slightly  reduced  for  an  unknown  period.     This  estimate  is 
based  in  part  on  the  disrupted  soil  structure,  reduced  infiltration 
rates,  and  interrupted  nutrient  cycling  due  to  mining.     Given  successful 
reclamation  and  sound  management,  even  slightly  reduced  potential  produc- 
tivity would  not  reduce  the  premining  stocking  rate. 

About  11  acres  of  vegetation  would  be  destroyed  for  each  1  million 
tons  of  coal  mined — about  110  acres/year  at  the  anticipated  mining  rate. 
Many  of  the  premining  plant  communities,  their  distributions,  and  their 
species  diversity  would  not  be  established  in  the  short-term,  owing  to 
the  substantial  alteration  of  the  premining  environmental  characteristics 
responsible  for  the  communities'  development  and  maintenance,  and  the 
seeding  mix  used  in  reclamation.     Existing  agricultural  plant  communities 
would  not  be  reclaimed  because  Westmoreland  has  not  applied  for  alternative 
reclamation  (82-4-332(7)  MCA). 

Mining  under  the  5  year  plan  would  impact  limited  areas  of  ponderosa 
pine  and  skunkbush  plant  communities,  and  even  less  riparian  vegetation, 
all  of  which  are  difficult  to  reclaim.     Relatively  minor  offsite  impacts 
would  be  imposed  on  the  preatophytic  vegetation  (plants  with  long  roots 
reaching  to  the  water  table)  near  two  small  springs  in  the  upper  reaches 
of  the  drainages  north  of  the  mine  area.     (See  Hydrology.) 

The  reduction  of  surface  and  ground  water  would  likely  cause  a 
corresponding  reduction  in  the  vitality  (reproductive  success)  and  vigor 
(relative  size  and  health)  of  the  communities.     This  would  likely  cause 
a  successional  trend  toward  plant  species  which  tolerate  dryer  conditions. 
Because  reclamation  technology  has  not  demonstrated  an  ability  to  reestab- 
lish hydrologic  functions  similar  to  those  present,  the  reclamation  of 
the  mine  area  would  not  alleviate  the  impacts  on  this  vegetation. 
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Impacts  under  the  20  year  mine  plan  would  be  more  extensive  than 
under  the  5  year  plan.     About  30  to  40  acres  of  drainage-bottom  vegetation 
and  ponderosa  pine,  all  of  which  is  difficult  to  reclaim,  would  be  dis- 
turbed.    The  drainage-bottom  vegetation  in  the  upper  reaches  of  the 
drainages  north  of  the  5  year  permit  area  would  be  destroyed.  Offsite 
hydrologic  impacts  on  vegetation  would  extend  further  down  these  drainages 
and  in  the  drainages  east  of  the  20  year  mine  plan  area.     (See  Hydrology.) 

The  relocation  of  the  county  road  would  eliminate  an  additional  22 
acres  of  existing  vegetation  of  which  about  one-half  would  be  in  ponderosa 
pine  communities.     At  the  end  of  10  years  of  mining  the  county  road  would 
again  have  to  be  moved,  causing  additional  impacts  on  vegetation.  No 
specific  information  has  been  supplied  regarding  the  disposition  of  the 
road  upon  the  completion  of  mining;   therefore,  the  impacts  are  considered 
to  be  permanent. 

Long  term  reclamation  success  depends  on  complex  interactions  of 
environmental  factors,  including  surface  stability,  hydrologic  regimes, 
soils,  vegetation  succession,  and  land  management.     Successful  short 
term  vegetation  establishment,  therefore,  does  not  necessarily  presage 
long  term  success.     Data  from  Westmoreland  suggest  that  reclamation 
would  initially  establish  a  vegetation  cover  which,  relative  to  the 
premining  communities,  would  be  low  in  species  diversity.     Within  the 
first  few  years  following  vegetation  establishment,  species  diversity 
would  decline  further  as  perennial  grass  species  (primarily  a  few  cool- 
season  grasses  favored  in  reclamation  seed  mixes)  became  dominant  and 
crowd  out  less  competitive  species  (Montana  Agricultural  Experiment 
Station,  1978).     This  would  tend  to  reduce  livestock  carrying  capacity. 
(See  Land  Use.)    Microsites  resulting  from  the  engineered  topographic 
diversity  would  have  only  minor  influences  on  species  distribution  during 
the  early  stages  of  reclamation;  however,  these  microsites  would  exert 
considerably  more  influence  on  differential  species  establishment  and 
distribution  in  later  successional  stages. 

Substrate  modification  techniques  and  the  direct  haul  of  selected 
topsoils  (described  under  Mitigating  Measures  in  chapter  I),  in  conjunc- 
tion with  the  transplanting  of  trees  and  shrubs,  would  increase  the 
species  diversity  and  increase  the  likelihood  of  at  least  short  term 
establishment  of  selected  species.     Westmoreland  has  had  some  initial 
success  (2  years)  in  establishing  ponderosa  pine  on  reclaimed  areas; 
however,  this  establishment  does  not  ensure  long  term  success  as  self- 
sustaining  populations  (Campbell,  1975).     Should  the  success  of  trans- 
plantings  be  only  short  term,  several  species  of  trees  and  shrubs 
would  be  lost  as  self-sustaining  populations  for  the  long  term. 

Initial  productivity  of  reseeded  areas  would  be  high,  owing  to  the 
high  nutrient  availability  resulting  from  the  physical  disturbance  of 
soils,  and  to  fertilization.     Within  the  first  4  to  6  years,  plant  litter 
would  accumulate,  tying  up  nutrients  such  as  nitrogen  and  phosphorus  in 
an  unavailable  form.     Productivity  would  then  decline  and  the  vegetation 
cover  would  open  up,  allowing  a  slow  invasion  of  species  from  adjacent 
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undisturbed  areas  (Montana  Agricultural  Experient  Station,  1978),  thus 
increasing  species  diversity.     As  the  plant  litter  decomposed,  nutrients 
would  gradually  return  to  the  soil.     During  this  time,  established  vege- 
tation would  be  more  susceptible  to  environmental  extremes  (e.g., 
drought)  because  of  the  narrow  ecologic  tolerances  of  the  f loristically 
depauperate  (less  diverse)  vegetation.     Several  decades  later  when 
currently  projected  mining  ends,  incipient  vegetation  patterns  would 
likely  be  recognizable  in  the  earliest  reclaimed  areas.  Eventually, 
these  patterns  would  evolve  into  a  more  desirable  distribution  of 
vegetation. 

Vegetation  adjacent  to  the  mine  area,  as  well  as  vegetation 
established  on  reclamation  areas,  would  be  subjected  to  a  variety  of 
secondary  impacts,  the  most  serious  of  which  would  likely  result  from 
fugitive  dust.     Dust  from  mining,  county  road  relocations,  and  other 
activities  would  impact  vegetation  to  an  unknown  degree.     Only  in  areas 
of  extremely  high  dust  deposition  (mostly  limited  to  within  about  1  mile 
of  the  mine)  would  the  physical  accumulation  of  dust  on  leaves  or  the 
absorption  of  trace  elements  noticeably  change  plant  metabolism  and 
plant  community  structure.     The  presence  of  coal  dust  on  soil  surfaces 
may  alter  the  local  microclimate  and  thus  affect  the  vegetation.  Suscep- 
tibility to  fungal  infection  due  to  dust  deposition  may  increase  (Manning, 
1971;  Shonbeck,  1960),  thus  reducing  the  nutritional  value  of  the  forage. 

G.  WILDLIFE 

Impacts  on  wildlife  under  the  proposed  5  year  mine  plan  would  be  of 
minor  significance.     Impacts  under  the  20  year  mine  plan  is  anticipated 
to  be  relatively  significant,  owing  to  the  destruction  and  deterioration 
of  vegetation  which  presently  supports  a  high  diversity  of  wildlife 
species.     A  reduction  of  the  floral  diversity  and  an  elimination  of  the 
vegetation  mosaic  would  reduce  the  carrying  capacity  of  the  mine  area 
for  many  species.     The  reduction  in  carrying  capacity  would  result  from 
the  loss  of  contrasting  vegetation  types  which  presently  satisfy  the 
alternating  (seasonal)  needs  of  the  more  mobile  species  and  from  the 
failure  to  reestablish  specific  habitat  characteristics  upon  which  some 
less  mobile  species  depend.     Off-site  hydrologic  impacts  would  affect 
water  availability  and  vegetation,  thus  inflicting  additional  impacts  on 
wildlife  species  which  use  the  springs  and  riparian  vegetation  north  and 
east  of  the  mine  area.     These  impacts  could  not  be  mitigated  except  by 
mining  a  different  part  of  Tract  III.     The  county  road  relocation  would 
also  harm  wildlife  habitat  and  would  result  in  the  short-term  interference 
of  established  migration  routes  and  the  disturbance  of  what  is  now 
relatively  secure  habitat. 

Two  endangered  species,  the  peregrine  falcon  and  the  bald  eagle, 
have  been  observed  in  the  Tract  III  area.     A  peregrine  falcon  was  observed 
once  within  the  proposed  5  year  mine  area.     Impacts  on  these  species 
would  likely  be  minimal  because  the  birds  only  use  the  area  occasionally 
during  migrations. 
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Because  most  of  the  360  acres  of  vegetation  destroyed  under  the  5 
year  mine  plan  would  include  the  easiest  habitat  types  to  reclaim,  wild- 
life use  on  most  of  the  reclaimed  mine  area  would  not  be  significantly 
affected.     Very  localized  offsite  impacts  would  likely  result  in  the 
loss  of  some  species — primarily  amphibians — from  around  the  two  springs 
which  would  be  lost.     The  distribution  of  other  species  would  shift  an 
almost  undetectable  amount. 

The  proposed  20  year  plan  would  disturb  a  considerably  greater  area 
— 2,900  acres,  all  of  which  is  presently  used  by  wildlife.     Much  of  the 
area  is  composed  of  habitat  types  (ponderosa  pine,  riparian,  and  skunk- 
bush)  which  currently  support  more  diverse  wildlife  populations;  to 
date,  these  habitat  types  have  not  been  successfully  reclaimed  at  any  of 
the  strip  mines  in  Montana.     (See  Vegetation.)     The  ponderosa  pine  breaks 
and  coulee  bottoms  north  of  the  mine  area  are  relatively  secure  habitats 
and  serve  as  major  migration  routes  for  mule  deer,  white-tailed  deer, 
and  turkeys.     It  is  doubtful  that  present-day  reclamation  technologies 
could  reestablish  these  habitat  types  to  suitable  levels  within  the  next 
several  decades  to  perhaps  a  century,  if  at  all.     Further,  the  destruction 
of  ponderosa  pine  and  riparian  habitats  would  adversely  affect  nesting 
and  perching  sites  for  great  horned  owls,  red-tailed  hawks,  Swainson's 
hawks,  and  other  birds  of  prey.     Several  species  of  song  birds  such  as 
warblers,  mourning  doves,  and  woodpeckers  would  similarly  be  affected  by 
the  loss  of  these  habitats.     Until  such  time  as  these  habitats  are 
reclaimed,  it  is  unlikely  that  any  of  these  species  would  make  extensive 
use  of  the  reclamation  areas. 

Westmoreland's  wildlife  monitoring  data  (Westmoreland  Resources,  Inc., 
1978)  reveals  some  use  of  reclamation  areas  by  mule  deer,  white-tailed 
deer,  turkeys,  and  sharp-tailed  grouse.     This  is  not  unexpected  because 
the  existing  reclaimed  areas  are  in  close  proximity  to  undisturbed  areas, 
and  these  animals  typically  make  use  of  a  number  of  habitats.     It  is  not 
known,  however,  if  current  levels  of  use  would  be  sustained  throughout 
the  2,900  acre  mine  area  at  the  end  of  mining.     It  is  more  likely  that 
wildlife  use  would  decrease  as  the  distance  from  the  undisturbed  perimeter 
increased  and  the  proximity  to  diverse  habitats  decreased.     Thus,  an 
overall  reduction  in  the  carrying  capacity  of  the  entire  reclaimed  area 
could  be  expected.     Mining  at  this  scale  has  not  taken  place  in  the 
northern  Powder  River  basin  long  enough  to  accurately  predict  the  long 
term  effect  of  mining  on  wildlife. 

Several  species  of  wildlife,  including  ring-necked  pheasants,  water- 
fowl, and  many  of  the  small  mammals  would  likely  not  be  significantly 
impacted.     There  is  a  slight  possibility  that  the  fishery  in  lower  Sarpy 
Creek  could  be  impacted  by  an  increase  in  the  sediment  load  which  may 
arise  as  a  result  of  mining  and  reclamation. 

The  county  road  relocation  would  disturb  about  22  acres  of  wildlife 
habitat.     It  would  also  result  in  increased  human  access  to  an  area  of 
relatively  secure  habitat  for  mule  deer,  white-tailed  deer,  and  turkeys 
that  is  currently  inaccessible  by  vehicle.     This  would  increase  harassment 
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and/or  the  legal  and  illegal  killing  of  game.     This  impact  would  be  over- 
shadowed as  mining  under  the  20  year  plan  destroys  the  ponderosa  pine 
and  riparian  vegetation  south  and  west  of  the  relocated  road.     The  coulee 
bottoms  crossed  by  the  road  relocation  serve  as  migration  routes  for 
these  species  and  the  disturbance  would  induce  some  alteration  in  behavior. 
This  impact  would  be  of  short  duration  and  of  relatively  minor  significance 
owing  to  the  proposed  mining  sequence. 

H.  SOCIOLOGY 

Impacts  on  the  local  society  would  not  be  significant.     The  rates 
and  types  of  growth  expected  as  a  result  of  the  proposed  mine  expansion 
would  not  be  so  rapid  or  so  severe  to  be  highly  disruptive.  Impacts 
generally  would  be  less  than  in  rapid-growth  energy  boomtowns  such  as 
Colstrip  and  Forsyth  in  the  early  1970' s.     However,  ranchers  near  the 
mine  and  people  in  Hardin  would  be  subjected  to  additional  pollution  and 
stress,  the  pace  of  life  would  generally  increase  in  Hardin,  and  the 
potential  for  conflicts  between  and  among  the  white  and  Indian  cultures 
would  increase. 

Dust,  noise,  and  the  generally  increased  stress  of  life  could  poten- 
tially cause  higher  incidence  of  mental  and  physical  health  problems, 
although  the  likelihood  of  such  problems  is  not  known.     Mine  workers, 
ranchers,  and  people  in  Hardin  would  be  most  affected. 


1.     Population  Growth 

The  Westmoreland  mine  would  cause  population  in  Big  Horn  County  and 
Hardin  to  grow  slightly  faster  between  1980  and  2000  than  it  would  in  the 
absence  of  the  mine.     Neither  Hardin  nor  Big  Horn  County  would  approach 
rapid  "boomtown"  growth  conditions.     The  population  of  neighboring  counties 
and  towns  would  not  be  noticeably  affected  by  the  mine. 

Big  Horn  County  would  grow  at  an  average  rate  of  1.8  percent  per 
year — from  an  estimated  1980  population  of  10,600  to  a  projected  population 
of  about  15,000  by  the  year  2000.     (See  figure  III-l.)     The  Westmoreland 
mine  would  contribute  a  little  more  than  one-fourth  of  the  county's 
growth,  with  most  of  the  growth  due  to  projected  new  mining  in  the  southern 
part  of  the  county  and  to  natural  increases  among  the  Crow  Indians. 
Annual  growth  rates  would  peak  at  slightly  over  2  percent  from  1995  to 
2000,  and  would  be  lowest  in  1981  at  0.7  percent,  indicating  that  there 
would  be  no  rapid  fluctuations  in  population  over  the  foreseeable  future. 

Nearly  all  of  Big  Horn  County's  growth  that  would  be  attributable  to 
the  Westmoreland  mine  would  occur  in  Hardin.     Hardin  would  grow  from  an 
estimated  1980  population  of  3,200  to  about  7,600  by  the  year  2,000. 
Annual  growth  rates  would  vary  from  a  low  of  2.3  percent  in  1981  to  a 
high  of  6  percent  in  1988.     Hardin's  population  growth  resulting  from  the 
Absaloka  mine,  about  one-fourth  of  the  total  growth,  would  primarily  be 
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FIGURE  III-l. — Population  growth  in  Big  Horn  County  due  to  the  Absaloka 
mine.     Dashed  curve  after  1990  indicates  less  reliable  projection. 
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caused  by  increases  in  the  ancillary  employment  sector  due  to  the  mine, 
not  to  increases  in  the  number  of  mine  workers.     (See  Economics . ) 

Growth  rates  in  both  Hardin  and  Big  Horn  County  would  be  within  the 
range  considered  "moderate"  by  Gilmore  and  Duff  (1975),  meaning  that  with 
adequate  planning,  community  and  social  services  would  not  be  unduly 
strained,  and  no  breakdown  in  the  local  society  would  be  expected  as  a 
result  of  the  rate  of  growth. 

If  past  hiring  practices  at  the  mine  continue,  it  is  expected  that 
about  half  of  the  workers  at  the  mine  would  be  local  residents  (Crow  and 
non-Indian);   thus,  the  mine  would  not  contribute  large  numbers  of  new 
mine  workers  to  the  local  population.     Much  of  the  growth  in  Hardin 
would  be  in  the  form  of  newcomers,  however,  who  would  be  attracted  to 
the  new  ancillary  employment  opportunities. 

2.  Population  Characteristics 

Most  of  the  new  people  that  would  come  into  Hardin  would  be  white. 
This  would  reverse  the  existing  trend  of  declining  white  population  in 
Big  Horn  County.     The  populations  of  Crow  Indians  and  whites  would  not 
equalize;  they  probably  would  without  further  coal  mining  in  the  county. 
(See  FES  77-17,  U.S.  Department  of  the  Interior,  1977.) 

The  new  workers  at  the  mine  would  have  a  higher-than-average  ratio 
of  males  to  females.     Many  of  these  workers  would  be  locally  recruited, 
so  there  would  not  be  a  large  influx  of  single  males  into  Hardin.  Most 
of  the  population  increase  in  Hardin  would  be  due  to  new  ancillary  employ- 
ment.    These  people  would  presumably  have  more  nearly  equal  numbers  of 
males  and  females,  and  thus  would  tend  to  moderate  Hardin's  lower-than- 
average  proportion  of  males  to  females.     This  would  tend  to  slightly 
increase  the  pace  of  life  in  Hardin,  but  not  nearly  as  much  as  would  be 
expected  in  rural  boomtowns  where  large  numbers  of  single  males  move  into 
a  community. 

The  sex  ratios  among  the  Crow  population  would  be  affected  in  the 
same  way — as  more  of  the  Crow  benefit  economically  from  the  mine,  changes 
in  their  economic  and  social  status  would  tend  to  promote  a  more  nearly 
equal  proportion  of  males  to  females. 

3.  Social  Environment 

a.  Hardin 

The  new  people  expected  to  move  to  Big  Horn  County  and  particularly 
Hardin  would  increase  the  diversity  of  local  society.     Many  of  the 
newcomers  would  move  to  the  area  in  response  to  economic  opportunities 
(both  at  the  mine  and  in  ancillary  businesses);   these  people  would  have 
different  interests  on  the  whole  than  the  long-time  residents  who  are 
more  closely  tied  to  the  agricultural  economy.     The  influx  of  newcomers 
would  add  a  source  of  social  change  to  the  area  which  would  require 
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accommodation  of  all  groups  to  the  new  social  conditions.     The  newcomers 
would  spur  demands  for  new  social  clubs,  civic  organizations,  churches, 
and  other  cultural  activities.     The  newcomers  would  presumably  desire  new 
and  additional  recreational  facilities,  although  they  would  likely  travel 
to  Billings  to  meet  some  of  these  needs. 

The  increased  diversity  of  life  in  Hardin  would  be  achieved  at  a 
cost  of  many  amenities  of  life  in  a  rural  community.     For  example,  people 
would  find  it  more  necessary  to  lock  their  doors;   the  dependence  on 
neighbors  for  company  and  mutual  assistance  would  decrease;  traffic  and 
noise  would  increase;   long  time  residents  would  notice  more  stangers  and 
would  know  fewer  of  the  townspeople  by  name.     Recreation  areas  in  and 
around  Hardin  would  become  more  crowded.     Many  of  the  newcomers  would 
have  difficulty  finding  housing,  due  to  the  limitations  of  the  sewage 
disposal  system  stressed  by  population  growth.     (See  Community  Services.) 
These  changes  are  a  cost  of  growth  in  any  rural  community,  regardless  of 
source;  the  Westmoreland  mine  would  contribute  a  major  share  of  that 
growth  in  the  Hardin  mining  area. 

Social  impacts  in  Hardin  would  be  less  serious  than  in  Forsyth  or 
Colstrip,  because  the  growth  rates  in  Hardin  would  be  less,  and  because 
the  industrial  developments  affecting  Hardin  would  be  about  30  miles  to 
the  east  instead  of  adjacent  to  the  town  as  they  are  in  Colstrip.  Because 
the  growth  rates  in  Hardin  would  be  lower,  and  because  about  half  of  the 
mine  workers  would  be  local  residents,  there  would  be  fewer  people  to 
assimilate  into  the  local  society  than  in  Forsyth  in  the  early  1970's. 
As  a  result,  the  social  system  in  Hardin  would  not  be  as  severely  strained 
as  in  a  boomtown,  but  would  nonetheless  change  in  response  to  the  assimi- 
lation of  newcomers. 

b.  Ranchers 

The  ranchers  living  close  to  Tract  III,  especially  on  the  east  side 
of  the  tract,  would  experience  increased  impacts  of  the  kind  already 
occurring.     (See  Sociology,  chapter  II.)    As  the  mine  moves  to  the  east, 
the  sources  of  fugitive  dust,  noise,  and  blasting  would  be  closer  to 
ranch  houses.     Blasting  has  reportedly  caused  some  structural  damage  to 
a  few  ranch  buildings  near  the  mine.     This  damage  can  be  expected  to 
increase  and  perhaps  extend  to  additional  buildings.     The  noise  from  the 
blasts  can  be  heard  for  several  miles,  and  is  rather  annoying  to  area 
ranchers,  as  is  the  fugitive  dust  from  the  mine  (Toole,  1976). 

Most  of  the  ranchers  in  the  area  can  be  expected  to  oppose  the  mine 
(Mountain  West,  1975;  Montana  Department  of  State  Lands,  1977).  Although 
the  source  of  the  occasional  vandalism  at  and  near  the  mine  is  unknown, 
such  incidents  would  probably  continue. 

Traffic  along  FAS  384  and  nearby  back  roads  would  increase  (see 
Transportation),  hindering  movement  of  equipment  and  cattle.     With  more 
people  in  the  vicinity  of  the  mine,  poaching  of  wildlife  would  likely 
increase,  and  cattle  rustling  could  become  a  problem  as  it  has  in  the 
Colstrip  area. 
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The  rural-agricultural  society  in  the  Sarpy  Creek  area  would  change 
due  to  the  mine.     Several  families  have  left  the  area  in  reaction  to  the 
mine,  and  more  families  may  leave  as  the  mine  expands.     This  would  change 
social  relationships  and  patterns  of  neighboring.     The  local  ranchers  are 
unhappy  at  the  loss  of  these  neighbors,  and  if  more  people  leave,  they 
would  feel  a  further  loss. 

A  number  of  springs  and  seeps  would  be  destroyed  or  their  flow 
reduced  from  mining.     (See  Hydrology.)     This  hydrologic  disturbance 
would  interfere  with  ranching  operations  (see  Land  Use)  and  would  subject 
the  ranchers  to  further  stress. 

c.  Indians 

Impacts  on  the  Crow  Indian  population  of  Big  Horn  County  are  diffi- 
cult to  predict  because  data  are  lacking.     The  increased  Crow  employment 
at  the  mine  would  allow  some  of  the  Crow  to  better  their  economic  and 
social  position  in  terms  of  values  held  by  the  white  culture.     At  the 
same  time,  the  mine  would  increase  conflicts  between  the  white  and  Indian 
cultures,  and  potentially,  within  the  Crow  culture  itself. 

Increased  royalties  would  allow  the  Crow  to  expand  their  program  of 
buying  out  inholdings  within  the  Reservation,  and  would  also  aid  other 
Tribal  programs.     Indians  who  are  now  or  are  close  to  being  economically 
secure  would  benefit  from  increased  royalty  distributions,  and  would  be 
able  to  enhance  their  economic  (and  possibly  social)  position.     On  the 
other  hand,  more  marginal  or  impoverished  Indians  would  probably  not 
benefit,  because  the  royalty  distributions  would  only  displace  welfare 
payments.     (See  Economics.)     Of  course,  reducing  the  welfare  rolls  would 
be  an  advantage,  but  poverty-level  Indians  could  reasonably  be  expected 
to  spend  their  royalty  payments  rapidly  in  order  to  preserve  their  welfare 
payments . 

As  more  of  the  Crow  benefit  from  the  mine,  a  considerable  number 
would  remain  unaffected,  thus  increasing  the  disparity  between  those  who 
benefit  and  those  who  do  not.     This  may  lead  to  tensions  and  stress 
between  those  groups. 

The  potential  exists  for  changes  in  the  Crow  family  structure  as  a 
result  of  increased  wealth  and  status  of  the  Crow  mine  workers  and  others 
whose  economic  and  social  position  improved.     These  people  might  possibly 
have  smaller  families,  which  over  a  generation  or  more  could  change  the 
social  organization  of  the  Tribe  in  unknown  ways. 

The  potential  for  conflict  between  the  white  and  Indian  cultures 
would  also  increase,  in  the  form  of  possible  jealousy  over  new  Crow 
wealth,  conflicts  over  use  of  Indian  land  for  recreation,  and  increased 
white-Indian  interaction  which  could  lead  to  animosity.     The  first  conflict 
would  be  a  direct  result  of  royalty  payments  from  the  mine.     The  latter 
conflicts  would  come  from  the  projected  influx  of  predominantly  white 
mine  workers  and  ancillary  employees. 
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I.  ECONOMICS 

The  Absaloka  mine  expansion  would  not  have  a  significant  adverse 
economic  impact.     Hardin's  tax  base  would  not  increase  as  fast  as  the 
need  for  new  services,  but  this  would  only  be  partly  due  to  the  population 
increases  caused  by  mining:     the  problem  is  typical  of  towns  of  rural 
Montana.     The  long  term  reduction  in  livestock  grazing  potential  after 
mining  would  be  minor — about  $6 ,000  in  annual  gross  income  to  livestock 
producers  in  Tract  III.     No  significant  fiscal  problems  for  local  school 
districts  or  Big  Horn  County  are  anticipated,  because  the  mine  is  part  of 
the  school  districts'  and  the  county's  tax  base.     By  1984,  royalty  payments 
to  the  Crow  Tribe  would  dramatically  increase  the  average  Tribal  member's 
income,  assuming  no  change  in  the  royalty's  present  disposition. 


1.     Employment  and  Income 

By  1985  the  Absaloka  mine  would  have  created  a  total  of  573  jobs  in 
Big  Horn  County  (see  figure  III-2).     Of  these,  263  would  be  in  the  ancillary 
sector^  and  310  would  be  in  the  economic  base  sector.     About  315  of 
these  jobs  have  already  been  created;   thus,  the  approval  of  the  proposed 
expansion  would  cause  a  total  employment  increase  of  258  jobs.     The  mine 
payroll  would  continue  to  cause  about  two-thirds  of  the  ancillary 
development;  the  royalty  payment  would  provide  the  remainder. 

After  1985,  the  royalty  payment  would  become  more  important  as  a 
source  of  ancillary  jobs.     In  1988,  after  the  coal  in  State  section  36 
has  been  mined  and  all  10  mty  are  produced  from  Crow-owned  coal,  the 
royalty  payment  to  the  Crow  would  become  larger  than  the  mine  payroll. 
In  the  late  1990's,  after  the  original  77  million  tons  of  6-percent 
royalty  coal  have  been  produced,  the  royalty  payment  would  be  responsible 
for  at  least  two-thirds  of  the  ancillary  development.     If  the  royalty 
rate  is  negotiated  higher  in  1984    and  1994,  as  appears  likely,  or  if 
the  FOB  mine  price  increases  faster  than  the  average  wage  rate,  then  the 
royalty  payment  will  eclipse  the  mine  payroll  sooner. 


Ancillary  employment  was  projected  using  the  COALTOWN  computer 
simulation  model  developed  at  Montana  State  University.     In  addition  to 
the  usual  increases  in  economic  base  employment  provided  by  jobs  at  the 
Absaloka  mine,  an  employment  equivalent  resulting  from  the  royalty  payment 
was  included.     The  royalty  equivalent  was  estimated  by  dividing  projected 
royalty  payments  by  the  estimated  average  annual  take-home  pay.  Because 
the  royalty  rates  used  were  held  constant  at  6  and  8  percent  over  the 
entire  1979-2000  period,  and  the  FOB  mine  price  was  assumed  to  increase 
no  faster  than  the  average  wage  rate  at  the  mine,  the  royalty  employment 
equivalent  and  hence  the  projected  ancillary  employment  increase  should 
be  considered  a  lower  limit. 

2 

It  is  possible  that  the  lease  will  come  up  for  renegotiation  in 
1982;  however,  it  is  assumed  here  that  the  terms  of  the  lease  remain 
constant  through  the  year  2000. 

'/ 
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FIGURE  I I 1-2.— Additional  employment  due  to  the  Absaloka  mine,  1975-2000. 
Dashed  lines  show  less  certain  projections. 
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Although  the  mine  payroll  would  be  large  from  1985  to  2000,  the 
royalty  payment  would  be  the  more  significant.     By  1990,  at  today's 
prices  and  royalty  rates,  the  Crow  Tribe  would  receive  more  than  $7.25 
million  annually.     If  the  Tribe  continues  to  distribute  60  percent  of 
the  royalty  as  a  per-capita  payment,  and  if  the  current  population  trend 
remains  unchanged,  each  tribal  member  household  would  receive  more  than 
$3,300/year.     This  large  a  per-capita  payment  would  substantially  increase 
the  average  Crow  household  income,  which  was  $3,165  in  1977.     This  may 
lead  to  a  significant  change  in  the  consumption  patterns  and  hence  the 
growth  rate  of  the  trade  and  service  sector  in  the  county. 

Crow  Tribal  members  who  receive  assistance  payments  would  benefit  to 
a  much  lesser  degree.     About  5  percent  of  the  Tribal  members  now  receive 
Aid  to  Families  with  Dependent  Children  (AFDC)  benefits;  their  grants 
would  be  reduced  by  the  amount  of  the  per-capita  payments  received.  A 
somewhat  larger  number  of  Tribal  members  receive  food  stamps;  their 
bonus  would  be  reduced  by  about  30  percent  of  the  amount  of  the  per-capita 
payments,  or  they  would  be  disqualified  from  the  food  stamp  program  if 
their  per-capita  payment  raised  their  total  income  above  the  limit. 

2.  Taxation 

Westmoreland  would  provide,  directly  and  indirectly,  about  one-fourth 
of  the  State  tax  revenues  received  from  Big  Horn  County.     The  State  would 
receive  substantial  revenues  from  the  severance  tax,  the  corporate  license 
fee,  individual  income  taxes,  and  mineral  royalties  on  coal  from  the 
State  section.     The  largest  portion  of  these  tax  revenues  would  come 
from  the  severance  tax. 

From  1980-85,  Westmoreland  would  pay  about  $85  million  in  severance 
taxes  at  current  prices.     Westmoreland's  share  of  total  State  severance 
tax  collections  (estimated  to  be  over  $500  million  based  on  projected 
production  during  the  period)  would  be  about  the  same  as  at  present.  The 
State  would  also  receive  17.5  cents/ton  from  the  21.3  million  tons  mined 
from  State  section  36  during  the  period — about  $3.7  million. 

Although  the  income  received  by  Tribal  members  who  work  at  the  mine 
would  be  subject  to  Montana  tax,  the  portion  of  the  royalty  payment 
passed  through  to  Tribal  members  would  not  be  subject  to  tax. 

Big  Horn  County's  fiscal  position,  on  the  whole,  would  improve  if 
the  proposed  mine  expansion  were  approved.     The  benefits  would  come 
principally  from  the  additional  taxable  value  provided  by  the  gross 
proceeds  value  of  the  coal  production.     The  Absaloka  mine  would  provide 
about  40  percent  of  the  increases  to  the  county's  taxable  value  over  the 
next  5  years. 

Big  Horn  County  is  currently  receiving  1.5  percent  of  the  severance 
tax  collected  from  the  mining  companies  in  the  county.     The  county  will 
receive  this  revenue  only  until  December  31,   1979.     (See  table  11-11.) 
The  projected  increases  in  taxable  value  would  not  be  sufficient  to 
replace  this  lost  revenue  without  an  increase  in  the  tax  rate. 
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Big  Horn  County  now  depends  on  coal  mining  for  about  two-thirds 
of  its  taxable  value.     Additional  mining  would  increase  the  concentration 
of  the  taxable  value,  and  thus  make  the  county's  tax  base  subject  to 
increasing  risk  of  fluctuation  due  to  changes  in  coal  production  (from 
weather  or  other  forces  beyond  the  county's  control).     This  risk  of 
fluctuation  would,  in  turn,  increase  the  interest  that  investors  will 
demand  (and  receive)  for  purchasing  general  obligation  bond  issues  of 
the  county.     The  increased  interest  rate  would  make  it  relatively  more 
difficult  to  finance  needed  improvements  to  the  county's  social  capital. 
(See  Community  Services.) 

As  long  as  there  were  no  interruptions  in  coal  production,  the  two 
school  districts  in  which  the  Absaloka  mine  pays  taxes  (Elementary  District 
17-H  and  High  School  District  1)  would  find  it  easier  to  finance  their 
operations  with  the  proposed  mine  expansion. 

By  1985,  the  proposed  mine  expansion  would  increase  school  enrollments 
in  the  elementary  and  high  school  districts  by  about  180  students — about 
11  percent  more  than  current  enrollment.     The  tax  base  would  increase  A 
to  5  times  faster  than  enrollment  during  this  period;  thus,  the  mill  levy 
would  decline.     The  mill  levy  would  still  be  higher  than  in  the  district 
which  includes  the  Decker,  Spring  Creek,  and  proposed  Pearl  mines;  that 
district  is  near  the  statutory  minimum  tax  rate  because  it  has  relatively 
few  students  in  it.     In  contrast,  nearly  70  percent  of  the  students  in 
Big  Horn  County  attend  the  districts  in  which  the  Absaloka  mine  pays 
taxes . 

The  City  of  Hardin's  per-capita  revenue  (in  constant  dollars)  would 
steadily  decline,  partly  because  of  population  growth  associated  with 
the  mine.     The  decline  would  be  to  a  level  5  to  10  percent  below  what 
would  have  been  the  case  had  there  been  no  Absaloka  mine.     This  is 
typically  the  case  in  surface  mine  development  in  southeastern  Montana. 
The  city's  tax  base  does  not  include  the  mine,  but  its  service  area 
includes  the  miners,  the  additional  ancillary  employees,  and  their 
families . 

The  City  of  Hardin  would  have  to  decide  which  services  it  would  cut 
back  or  not  provide.     The  necessary  new  services  (see  Community  Services) 
would  be  very  difficult,  if  not  impossible,  to  fund  with  local  tax  revenue, 
so  the  city  would  have  to  depend  on  outside  assistance. 

J.     COMMUNITY  SERVICES 

Community  services  in  Big  Horn  County  and  the  town  of  Hardin  would 
not  be  significantly  strained.     The  greatest  problem  would  be  the  financing 
of  an  additional  primary  school.     Social  services — in  particular,  mental 
health,  drug  abuse,  and  welf are--would  lag  behind  demand.     Impacts  would 
not  be  as  severe  as  those  experienced  in  many  rural  western  boomtowns. 
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The  following  discussion  of  community  service  needs  is  based  on 
projections  by  McQuiston  (1979).     The  projections  are  carried  only  until 
1990  due  to  the  difficulty  of  accurately  predicting  population  growth 
beyond  that  date. 

Hardin's  high  school  has  the  capacity  to  absorb  the  projected  15 
percent  increase  in  enrollment  with  the  addition  of  about  4  teachers. 
Hardin's  primary  schools  do  not  have  the  capacity  to  absorb  the  projected 
15  percent  increase,  and  another  school  would  be  necessary.     Because  of 
the  lack  of  State  participation  in  funding  capital  outlay  needs,  it  would 
be  difficult  to  provide  the  necessary  facilities,  and  the  district  would 
probably  depend  on  outside  assistance,  such  as  a  grant  from  the  Coal 
Board.     Previous  coal  development,  due  mostly  to  the  Westmoreland  mine, 
has  increased  the  Hardin  district  mill  levy  to  a  high  level.     The  community 
is  not  expected  to  approve  additional  local  funds  to  finance  continued 
impact . 

The  high  teacher  turnover  rate,  and  an  expected  shortage  of  10-15 
teachers  for  the  primary  and  secondary  schools,  would  make  recruitment 
and  replacement  of  teachers  difficult.     Busing  costs  per  student  are 
expected  to  decrease. 

All  social  services  in  Big  Horn  County  would  need  to  be  increased  in 
proportion  to  population  increases.     Impacts  would  be  greatest  on  protec- 
tive services  and,  secondly,  food  stamps.     Because  there  would  not  be  a 
large  influx  of  new  temporary  workers,  problems  such  as  juvenile  delinquency 
associated  with  boomtowns  are  not  expected.     Welfare  services  listed  as 
inadequate  at  present  (see  Community  Services,  chapter  II)  would  be  in 
still  greater  demand.     Recent  revisions  in  the  welfare  laws  may  cause  a 
further  increase  in  the  number  of  people  on  food  stamps. 

The  new  sewage  system  planned  for  completion  by  1980  will  provide 
adequate  sewage  disposal  for  both  new  and  existing  housing  through  1990. 
Increases  in  population  would  be  adequately  served  once  the  new  system  is 
available.     The  number  of  mobile  homes  would  increase  about  one-fourth 
from  1979-90,  compared  to  an  increase  of  only  1  percent  or  so  in  the 
number  of  houses. 

Fire  protection  is  expected  to  be  adequate  through  1990  without 
major  additions  or  improvements.     The  county  sheriff  would  need  several 
additional  deputies  and  1  or  2  more  patrol  vehicles.     No  unusual  problems 
are  expected  other  than  the  normal  increases  in  crime  that  accompany 
growth.     Hardin's  hospital  would  need  to  add  as  many  as  10  new  beds  and 
several  physicians. 

K.     LAND  USE 

Impacts  under  the  5  year  mine  plan  would  be  of  relatively  minor 
significance,  because  few  springs  and  areas  of  high  vegetative  diversity 
and  productivity  would  be  disturbed.     Impacts  on  land  use  would  be  locally 
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significant  under  the  20  year  mine  plan,  because  the  number  of  livestock 
and  wildlife  that  could  potentially  use  the  reclaimed  land  surface 
would  be  somewhat  lower  than  at  present.     From  a  regional  perspective, 
however,  impacts  even  under  the  20  year  plan  would  not  be  significant: 
agricultural  or  wildlife  production  from  the  entire  Sarpy  Creek  drainage 
basin  would  not  be  appreciably  reduced,  and  the  lands  to  be  mined  are 
not  unique  within  southeastern  Montana. 


The  361  acres  disturbed  under  the  5  year  mine  plan  area  would  be 
reclaimed  to  rangeland  and  wildlife  habitat.     Livestock  grazing  would 
probably  not  begin  until  shortly  after  bond  release.     (See  table  III-4.) 
All  other  agricultural  uses  of  the  mine  area  would  not  be  feasible  until 
after  final  release  of  the  bonding  for  the  entire  Tract  III  lease  area, 
when  future  surface  owners  could  put  parts  of  the  reclaimed  area  into 
other  uses. 


TABLE  III-4. — Land  use  in  Tract  III  and  State  section  36 
[Data  are  in  acres] 


Premining  Existing 
 January  1972  January  1979 

Undisturbed  

Crops   1,662 

Ponderosa  pine   3,385 

Rangeland*   8,800 

Other   1,539  

Subtotal   15,386  14,559.4 

Disturbed : 

Active  mining   0  582.8 

Facilities  and 

construction   0  106.0 

Associated   0  33.1 

Reclamation   0  2.8 

Other   0  101.9 

Subtotal   0  826.6 

Bonds  released 

Crops   0  0 

Ponderosa  pine   0  0 

Rangeland*   0  0 

Other   0  0 

Subtotal   0  0 

 Total   15,386  15,386  " 


Projected 


1985 


1998 


13,919.2  12,541.2 


569.0 

106.0 
21.0 
666.1 
101.9 
1,464 


0 

0 

2.8 

0 


569.0 

106.0 
21.0 
666.1 
101.9 
1,464 


0 
0 

1,380.5 

0 


2.8  1,380.5 


15,386 


15,386 


*  Includes  some  open  stands  of  ponderosa  pine. 
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For  a  variety  of  reasons  (see  Soils,  Vegetation,  and  Hydrology), 
the  postmining  surface  would  be  essentially  a  modified  cool-season 
pasture  suitable  for  grazing  in  the  spring  and  early  summer.  Grazing 
potential  would  be  lower  than  the  potential  before  mining  because  of 
decreased  quality  of  forage;  increased  distance  stock  would  have  to  go 
for  water,  loss  of  shade  vegetation  increasing  stock  water  need;  and 
increased  susceptibility  of  surface  to  overgrazing  because  of  loss  of 
soil  structure.     Stock  and  wildlife  would  have  to  travel  to  the  springs 
in  the  coulees  more  than  1/4  mile  downslope  to  the  east  from  the  5  year 
mine  plan  boundary.     If  the  remainder  of  the  20  year  plan  took  place  as 
planned,  those  springs  would  also  be  lost  and  the  animals  would  have  to 
go  at  least  1  mile  for  water.     Developed  springs  and  wells,  which  are  not 
currently  proposed,  would  have  to  be  established  and  maintained.  Produc- 
tion costs  on  the  postmine  surface  would  also  be  higher  because  of  the 
need  for  more  extensive  management,  stock  control,  and  the  increased 
distance  to  water. 

Under  management  practices  similar  to  what  has  occurred  historically, 
livestock  grazing  capacity  on  the  postmining  land  surface  would  become 
more  typical  of  other  rangeland  in  the  Powder  River  basin — about  0.25 
animal-unit-months  (AUMs)/acre.     This  would  be  a  reduction  in  the  pre- 
mining  cattle  grazing  capacity  of  about  one-sixth,  based  on  a  premining 
stocking  rate  of  0.30  AUMs/acre  estimated  from  Montana  Department  of  State 
Lands  records.     If  the  surface  owners  following  bond  release  do  not 
establish  hay  fields,  the  cattle  that  graze  on  Tract  III  would  become 
more  dependent  upon  nearby  hay  producers  for  winter  feed. 

The  improvements  to  the  area  transportation  system  (see  Transportation, 
chapter  II)  would  probably  increase  the  population  density  along  FAS  384. 
(See  figure  11-11.)    The  improved  access  would  also  open  up  the  area 
to  increased  recreational  pressure,  trespass,  and  vandalism  of  unused 
remote  structures. 


By  1985,  the  increases  in  urban  population,  principally  in  Hardin, 
would  also  require  some  small  amount  of  additional  land — say  35-50  acres — 
for  residential  and  commercial  use.     By  2000  the  amount  of  land  needed 
would  be  about  105-140  acres. 


L.  TRANSPORTATION 


Impacts  on  road  and  rail  transportation  systems  would  not  be 
significant.     The  projected  increase  in  traffic  would  be  well  within  the 
capacities  of  the  road  and  rail  segments  most  affected.     Traffic  on  Big 
Horn  County  Road  No.  55  and  FAS  384  to  Hardin  would  increase  noticeably, 
producing  additional  dust  and  noise,  but  improvements  to  FAS  384  now 
underway  would  prevent  any  major  congestion.     Coal  train  traffic  along 
the  spur  from  the  mine  and  along  the  mainline  to  the  east  would  not 
approach  or  exceed  the  capacities  of  those  segments. 
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Traffic  impacts  on  FAS  384  from  Spring  Creek  junction  to  Hardin 
would  be  minimal.     By  1984,  the  number  of  cars  and  trucks  using  this  road 
would  increase  28  percent  over  the  current  level — from  250  vehicles/day 
to  about  320  vehicles/day.     Traffic  would  remain  near  this  level  through 
the  remainder  of  the  20  year  mine  plan.     At  no  time  would  the  theoretical 
capacity  of  FAS  384  be  exceeded,  although  traffic  to  and  from  the  mine 
would  compete  with  agricultural  equipment  and  other  local  users.  With 
the  paving  of  this  road  from  Hardin  to  County  Road  No.  55  (projected  for 
completion  in  1979),  mining  traffic  would  encounter  little  congestion, 
and  traffic  movement  during  shift  changes  would  be  relatively  easy. 

The  proposed  5  year  mine  plan  would  mine  through  the  area  in  which 
County  Road  No.  55  currently  exists.     Under  the  relocation  plan  approved 
by  the  Big  Horn  County  Commissioners,   the  road  will  be  moved  northeast 
and  will  be  approximately  1/2  mile  longer  than  the  existing  road.  The 
current  20  year  mine  plan  would  necessitate  relocation  of  the  road  again 
in  10  years  to  avoid  mining. 

The  approved  road  relocation  will  create  both  positive  and  negative 
impacts.     Snow  will  drift  less  on  the  relocated  road  than  on  the  existing 
ridgetop  route,  because  the  new  road  will  be  moved  northward  down  into 
the  coulees  in  an  area  protected  from  blowing  snow.     The  new  road  will 
be  equipped  with  modern  livestock  fencing  and  cattle  guards — an  improve- 
ment over  the  existing  road  (Ed  Miller,  Big  Horn  County  official,  oral 
commun.).     The  relocated  road  will  be  slightly  longer  to  travel.  Impacts 
on  wildlife  and  vegetation  in  the  area  of  the  new  road  are  discussed  in 
their  respective  sections.     Relocation  costs  will  be  borne  by  the  coal 
consumer — a  slight  although  long  term  impact,  because  the  road  would 
have  to  be  relocated  for  both  the  5  and  20  year  mine  plans. 

Unit  coal  train  traffic  on  the  Sarpy  Creek  spur  would  increase  from 
a  current  level  of  20  trains/week  to  38  trains/week — a  53  percent  increase. 
At  this  level  of  mining,  rail  track  capacity  would  not  be  exceeded; 
however,  impacts  such  as  increased  noise,  blowing  fugitive  coal  dust, 
diesel  emissions,  and  rail  crossing  hazards  would  occur.     These  impacts 
are  discussed  in  DES  79-41  (Montana  Department  of  State  Lands  and  U.S. 
Department  of  the  Interior,  1979)  for  a  level  of  coal  production  somewhat 
higher  than  that  now  projected  from  the  Westmoreland  mine.     Impacts  from 
rail  traffic  are  not  considered  to  be  significant  in  that  EIS  despite 
its  higher  projection  of  coal  traffic. 

The  increased  coal  production  would  contribute  to  more  rail  traffic 
on  the  Burlington  Northern  main  line  to  the  midwestern  barge  load-out 
facilities  at  Pigs  Eye  terminal  in  Minnesota.     During  winter,  the  addi- 
tional train  traffic  would  add  to  existing  problems  sometimes  confronting 
rail  traffic.     (See  chapter  II,  Transportation)     Coal  barge  traffic  on 
the  Mississippi  would  also  increase  and  create  more  congestion  on  the 
existing  river  transportation,  particularly  during  winter. 
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M.  RECREATION 

Impacts  on  recreation  in  Big  Horn  County  are  not  expected  to  be 
significant.     The  population  increase  associated  with  the  mine,  the 
proposed  improvement  of  FAS  384,  and  the  relocation  of  the  county  road 
would  likely  cause  slight  increases  in  the  use  of  public  and  private 
lands  and  existing  recreation  facilities.     Increased  demands  on  lands 
and  recreational  areas  would  likely  result  in  a  decrease  of  the  quality 
of  the  recreational  experience  instead  of  a  decrease  in  recreational 
opportunities.     Because  none  of  the  land  in  and  around  Tract  III  is 
publicly  owned,  a  potential  for  increased  conflicts  between  landowners 
and  recreationists  exist.     Further,  a  potential  exists  for  increases  in 
confrontations  between  Indians  and  non-Indians  similar  to  the  controversy 
over  fishing  in  the  Big  Horn  River.     Additional  impacts  resulting  from 
increased  recreational  use  would  include  increased  maintenance  costs  for 
facilities  and  a  potential  increase  in  litter  and  pollution  at  both 
developed  and  undeveloped  sites. 

N.     CULTURAL  RESOURCES 

Six  historic  sites  and  two  archeologic  sites  would  be  destroyed 
during  the  20  year  mining  plan.     (See  Cultural  Resources,  chapter  II.) 
All  of  these  sites  have  been  reviewed  by  the  State  Historic  Preservation 
Officer  for  eligibility  for  inclusion  on  the  National  Register  of  Historic 
Places  and  have  been  determined  not  eligible  (appendix  B).  Impacts 
would  therefore  not  be  significant,  except  to  local  residents  who  value 
the  old  homesteads  that  would  be  destroyed. 

Additional  undiscovered  archeological  sites  may  exist  in  the  mine 
area,  the  destruction  of  which  could  potentially  be  a  significant  loss 
to  man's  understanding  of  prehistory.  This  impact,  however,  cannot  be 
predicted  with  any  reliability. 

A  beneficial  effect  of  development  would  be  the  gain  in  knowledge 
derived  from  the  cultural  resource  investigations  which  otherwise  might 
not  have  been  undertaken. 


0.  ESTHETICS 

The  greatest  impacts  on  esthetic  qualities  would  be  the  destruction 
of  additional  scenic  and  visual  resources  with  the  progression  of  mining; 
and,  the  perpetuation  of  an  industrial  setting  imposed  upon  a  rural 
environment.     Because  of  the  isolated  location  of  the  minesite,  however, 
relatively  few  people  would  be  exposed  to  those  impacts.     To  the  dozen 
or  so  families  living  near  the  mine,   the  esthetic  impacts  would  probably 
be  significant;  however,  the  mine  would  negligibly  disturb  regional 
esthetic  values.     The  mine  would  be  visible  only  from  limited  areas 
outside  of  Tract  III. 
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The  relocation  of  the  county  road  would  lessen  the  impacts  somewhat 
by  routing  traffic  through  an  area  from  which  mining  operations  would  be 
less  visible.     Odors  from  vehicle  emissions,  fugitive  dust,  and  sounds 
related  to  mining  would  continue  to  disrupt  the  formerly  clean,  quiet 
rural  area. 


Following  mining,  quiet  would  return  to  the  minesite  and  the  visual 
signs  of  mining  would  be  largely  camouflaged  by  reclamation.  Although 
not  visually  offensive,  the  reclaimed  land  would  lack  much  of  the  scenic 
appeal  that  previously  existed. 


CHAPTER  IX 


CONSULTATION  AND  COORDINATION 


A.     DEVELOPMENT  OF  THIS  STATEMENT 

Westmoreland  Resources,  Inc.  submitted  its  application  to  the  Montana 
Department  of  State  Lands  for  a  strip  mining  permit  under  the  Montana 
Strip  and  Underground  Mine  Reclamation  Act  on  July  21,  1978.     The  Depart- 
ment began  preparation  of  this  EIS  shortly  thereafter,  in  compliance 
with  the  Montana  Environmental  Policy  Act. 

The  Northern  Powder  River  Basin  EIS  Team,  attached  to  the  Department 
of  State  Lands,  analyzed  Westmoreland's  proposal  and  wrote  the  Draft  EIS 
(DEIS)  and  this  Final  EIS  (FEIS)  under  the  direction  of  the  Department. 

Information  and  comments  were  solicited  from  a  number  of  State  and 
Federal  agencies,  county  and  city  officials,  consultants,  and  citizens 
prior  to  publication.     Agencies  and  groups  which  provided  information  or 
reviewed  parts  of  the  DEIS  are  listed  below. 

Government : 

U.S.  Department  of  the  Interior — Bureau  of  Indian  Affairs 

— Bureau  of  Land  Management 
— Geological  Survey 

U.S.  Department  of  Labor — Mine  Safety  and  Health  Administration 

State  of  Montana — Office  of  the  Superintendent  of  Public  Instruction 
— Legislative  Council 
— Department  of  Community  Affairs 
— Department  of  Health  and  Environmental  Sciences 
— Department  of  Social  and  Rehabilitation  Services 
— Department  of  Revenue 
— Department  of  Highways 
--Department  of  Labor  and  Industry 

Big  Horn  County  School  Superintendent 

Non-Government : 

Burlington  Northern  Railroad 
Crow  Tribe 

Westmoreland  Resources,  Inc. 
Friends  of  the  Earth 
Montana  State  University 

The  analysis  of  hydrologic  impacts  and  part  of  the  analysis  of 
geomorphic  impacts  was  provided  under  contract  by  David  Stiller,  a  private 
consultant.     The  cover  and  some  of  the  maps  used  in  the  DEIS  were  drafted 
by  Olson-Elliott  and  Associates,  Inc.,  of  Helena. 
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Westmoreland  Resources,  Inc.  provided  data  and  information  on  their 
existing  and  proposed  operations  and  assisted  team  members  with  field 
observations  and  data  collection.     Chapter  I  of  the  DEIS  was  reviewed  by 
Westmoreland  for  technical  accuracy,  but  the  remainder  of  the  DEIS  was 
not  reviewed  by  the  company  or  other  people  outside  State  or  Federal 
governments  prior  to  publication. 

B.     REVIEW  OF  THE  DRAFT  ENVIRONMENTAL  IMPACT  STATEMENT 

In  accordance  with  the  regulations  governing  environmental  impact 
statements  of  the  Department  of  State  Lands,  copies  of  the  draft  EIS  were 
made  available  to  the  public  for  their  comments  and  suggestions.  Comments 
were  also  solicited  from  various  agencies  and  organizations,  including 
those  listed  above.     All  comments  received  were  carefully  considered  in 
the  preparation  of  this  FEIS. 

The  draft  and  final  environmental  impact  statements  are  available 
for  review  in  the  following  places: 

Montana  Department  of  State  Lands,  1625  11th  Avenue,  Helena,  MT  59601 

.     Big  Horn  County  Public  Library,  419  North  Custer  Ave.,  Hardin,  MT  59034 

.     The  Rosebud  County  Library,  201  North  9th  Ave.,  Forsyth,  MT  59324 

.     Parmley  Billings  Public  Library,  510  North  Broadway,  Billings,  MT  59103 

.     Sheridan  County  Fulmer  Public  Library,  320  North  Brooks,  Sheridan, 

MT  82801 

A  limited  number  of  copies  are  available  on  request  from  the 
Department  of  State  Lands,  Capitol  Station,  Helena,  MT  59601. 


C.     COMMENTS  AND  RESPONSES 

Written  comments  received  from  individuals,  organizations,  and 
government  agencies  are  reproduced  on  the  following  pages  along  with 
the  Department's  response.     Each  letter  received  is  identified  by  a 
number;  each  comment  requiring  a  response  is  identified  with  a  capital 
letter. 

Two  letters  were  received  too  late  to  include  in  the  FEIS,  and  one 
letter  was  formally  withdrawn  by  the  commenting  agency;  however,  the 
issues  raised  in  those  letters  have  been  considered  in  preparing  the 
FEIS. 

Copies  of  all  comments  were  sent  to  Westmoreland  Resources,  Inc.  as 
required  under  the  Montana  Environmental  Policy  Act.     Their  responses  are 
reproduced  in  section  D  of  this  chapter. 
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WESTMORELAND  RESOURCES,  INC 

2929  3rd  Avenue  North,  Suite  330,  P.O.  Box  1883,  Billings,  Montana  59103  (406)  248-7803 


November  7,  1979 


Leo  Berry,  Jr.,  Cormiissioner 
Department  of  State  Lands 
Capitol  Station 
Helena,  MT  59601 

Dear  Leo: 

We  would  like  to  thank  the  Department  for  forwarding  comments  on 
the  Draft  EIS  covering  the  Westmoreland  5-year  mining  plan.    We  have 
reviewed  all  of  these  comment  letters,  and  we  feel  compelled  to  respond 
to  a  number  of  points  which  have  been  raised.    Specifically,  the  hydrologic 
analysis  presented  in  the  EIS  has  stimulated  a  number  of  comments  which 
reflect  a  certain  degree  of  confusion  regarding  the  nature  of  the  hydrologic 
system.  It  is  not  our  intent  to  comment  specifically  on  each  point 
raised  in  every  comment  letter.    Many  of  the  comments  have  no  relationship 
to  the  EIS  and  the  application  under  consideration,  and  we  are  confident 
that  DSL  can  respond  to  the  majority  of  the  relevant  comments  without 
our  assistance.    Since  hydrology  seems  to  be  the  central  issue,  however, 
we  would  like  to  offer  responses  to  those  comments  which  touch  on  this 
area  of  concern. We  have  also  responded  to  several  letters  which  raise 
issues  of  a  legal  nature. 

Response  to  Comments  of  Dr.  Charles  Andrews,  Hydro logist 
Northern  Cheyenne  Research  Project 

Dr.  Andrews  states  that  he  has  walked  the  two  coulees  in  the  area 
which  drain  toward  the  East  Fork.    Westmoreland  was  not  aware  of  his 
examination  of  the  area.    Dr.  Andrews  states  that  the  springs  are  "unusual", 
but  he  gives  no  comparisons  with  other  areas  to  state  why  they  are 
unusual,  other  than  to  say  the  setting  is  "different."    Rather  than  re- 
iterate the  conclusions  of  Envirosphere ,  Max  Botz  and  Charles  F.  Leaf, 
we  suggest  that  Dr.  Andrews  be  supplied  with  copies  of  these  reports  so 
that  he  will  have  all  of  the  available  information. 

Dr.  Andrews  states  that  "part  of  the  major  coulee  draining  to  the 
East  Fork  is  perennial."    Presumably,  this  is  based  on  his  September, 
1979  observation.    We  believe  that  this  is  a  function  of  enhanced 
recharge  resulting  from  heavy  snowfall  during  the  last  two  winters,  and 
particularly,  over  22  inches  of  precipitation  during  1978.  Vegetation 
in  the  coulee  bottoms  is  typical  of  intermittent  rather  than  perennial 
flow. 

Response  to  Comments  of  William  W.  Woessner,  Assistant  Research 
Professor  Water  Resources  Center,  Desert  Research  Institute, 
University  of  Nevada  System 

It  is  our  recollection  that  Dr.  Woessner  was  previously  associated 
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with  the  Northern  Cheyenne  Research  Project,  and  therefore,  he  is  familiar 
with  this  portion  of  the  Powder  River  Basin.    He  does  not  state  if  he 
has  visited  the  Sarpy  area.    We  concur  with. his  suggestion  that  the 
occurrence  and  number  of    springs  is  similar  to  that  of  the  Northern 
Cheyenne  Reservation  and  Ashland  Forest  areas.    Mention  is  not  made  of 
the  eastern  portion  of  the  Crow  Reservation,  which  is  similar  geologically 
and  topographically.    This  is  a  large  area  encompassing  many  townships, 
and  to  term  it  "unique"  seems  to  be  a  misuse  of  the  word. 

Vfe  feel  that  Dr.  Woessner's  comments  regarding  recharge  and  DSL's 
evaluation  of  hydrologic  impacts  can  be  best  addressed  by  sending  him 
copies  of  the  response  letter  and  hydrologic  studies  recently  submitted 
by  Westmoreland.    For  an  evaluation  of  saturated  paste  leaching  data, 
please  refer  to  Exhibit  1-14    of  the  Westmoreland  Mining  Plan. 

Comments  of  Edward  M.  Dobson,  Northern  Great  Plains  Representative 
Friends  of  the  Earth 

Mr.  Dobson 's  comment  letter  is  extremely  diverse,  and  we  will  focus 
only  on  those  comments  which  have  some  relevance  to  the  hydrology  and 
related  issues. 

Chapter  I 

A.    The  question  of  uniqueness  of  this  coulee  system  or  the  East 
Fork  drainage  in  general  is  refuted  by  the  comments  of  Drs.  Andrews  and 
Woessner,  as  well  as  the  report  prepared  by  Max  Botz  included  as  Exhibit  1-16 
of  the  Mining  Plan.    Reference  is  also  made  to  the  biological  assessment 
of  Envirosphere ,  which  covered  some  300  square  miles,  and  indicated  that 
this  coulee  system  is  by  no  means  unusual  in  the  area. 

E.      With  the  exception  of  Spring  276,  which  is  not  developed,  TDS 
levels  in  all  of  the  springs  exceed  recommendations  for  potable  water. 

Chapter  II 

A. 1.    The  occurrence  of  springs  "above  and  below"  reaches  which  do 
not  have  sustained  flow  in  any  season  is  not  a  unique  situation.  Springs 
occur  primarily  in  conjunction  with  dissection  through  shale  intervals, 
where  water  is  forced  to  the  surface  by  low  permeability  of  coulee 
bottom  materials.    Occurrence  of  more  permeable  materials,  such  as 
clinker,  allow  water  to  re-enter  the  ground  below  these  springs. 

A. 2.  There  is  no  evidence  to  support  the  Reichmuth  "faulting" 
theory.    With  over  700  test  holes  in  the  area,  such  faulting  has  not 
been  detected,  although  there  are  well  documented  areas  of  structural 
variation.    Even  in  these  areas,  observation  wells  completed  in  different 
strata  show  no  evidence  of  hydraulic  connection,  since  potentiometric 
levels  differ  considerably.    Most  conclusively,  water  quality  in  the 
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springs  and  recent  dating  information  supplied  by  the  University  of 
Arizona  do  not  suggest  origin  in  deep  aquifers. 

B.l.  and  2.        These  comments  are  adequately  addressed  by  the 
reports  of  Envirosphere ,  Botz  and  Leaf. 

K.  As  pointed  out  in  the  Westmoreland  comments  on  the  EIS,  range 
productivity  of  0.38  AUM's/Acre  is  not  supported  by  on-site  range  surveys, 
which  indicate  a  grazing  capacity  of  about  0.25  AUM's/Acre. 

These  so-called  "medicine  rocks"  are  not  at  all  unusual  in  the 
region.  Properly  turned  caprocks,  they  form  when  a  resistant  rock  layer 
overlies  a  formation  which  is  less  resistant  to  erosion.    Such  formations 
are  common  throughout  the  region. 

Chapter  III 

B.l.  and  2.  The  reports  prepared  by  Envirosphere,  Botz  and  Leaf 
respond  adequately  to  these  comments. 

The  substance  of  all  of  the  remaining  comments  which  have  any 
relevance  has  been  addressed  in  the  Westmoreland  submittal  of  October  9, 
1979  or  in  the  Westmoreland  comments  on  the  EIS.    We  see  no  reason  to  be 
redundant,  and  suggest  that  Mr.  Dobson  be  supplied  with  a  copy  of  the 
October  9  submittal. 

Response  to  Comments  of  Friends  of  the  Earth  -  Bruce  J.  Terris 
and  Tera  Harvey 

Friends  of  the  Earth  ("FOE")  suggest  in  their  comments  to  the  draft 
EIS  that  the  draft  should  be  supplemented  before  a  final  EIS  is  prepared. 
FOE  based  this  request  on  the  fact  that  DSL  has  requested  certain  additional 
information  from  Westmoreland  regarding  its  5-year  permit  application. 
In  response  to  the  DSL  request,  Westmoreland  has  submitted  certain 
additional  information  to  DSL  as  part  of  its  five-year  mining  application. 
We  suggest  that  a  copy  of  that  submittal  be  supplied  to  Mr.  Terris  and 
Ms.  Harvey. 

No  provision  of  Montana  law  requires  a  supplement,  particularly 
when  DSL  has  already  decided  to  incorporate  the  additional  data  developed 
by  WRI  and  the  public  in  a  final  EIS.    Under  Montana  law,  even  a  final 
EIS  is  optional  and  may  be  utilized  by  a  Montana  agency  to  modify  an 
environmental  impact  analysis  first  presented  in  a  draft  EIS. 

There  is  no  need  for  a  supplement  because  the  draft  EIS  covers  all 
of  the  relevant  impact  issues  as  mandated  by  Montana  law,  and  the 
additional  data  developed  for  DSL  by  Westmoreland  shows  that  the  five- 
year  mining  proposal  will  have  substantially  less,  not  more,  environmental 
impact  than  that  suggested  by  the  draft  EIS. 

Montana's  EIS  regulations  provide  that  a  draft  EIS  shall  include  a 
discussion  of  certain  specific  factors  mandated  by  state  law.    All  of 
these  factors  appear  in  the  draft  EIS.    Under  the  Montana  regulations, 
once  a  draft  EIS  is  prepared  and  distributed,  a  final  EIS  may  be  developed 
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to  include  comments  and  the  response  of  DSL.    If  in  the  discretion  of 
DSL  the  nature  and  number  of  substantive  comments  justify  the  development 
of  a  final  EIS,  a  final  EIS  can  be  issued  and  shall  when  issued,  include 
a  summary  of  major  conclusions  and  supporting  information  based  on  the 
draft,  the  responses  to  substantive  comments,  a  good  faith  evaluation  of 
the  comments  received,  and  any  new  data,  information  or  explanation 
derived  or  obtained  subsequent  to  the  draft.    See  Montana  Regulations, 
§16-2-2 (2)-P2040.    FOE's  request  for  a  supplement  simply  does  not  fit 
into  the  Montana  scheme.    Because  DSL  has  decided,  on  its  own,  to  prepare 
a  final  EIS  to  incorporate  the  data  developed  since  the  draft  EIS,  there 
is  no  other  authorized  procedure  for  DSL  to  follow. 

As  FOE  points  out  in  its  comments,  under  federal  law  a  federal 
agency  can,  under  certain  circumstances,  supplement  a  draft  EIS  prior  to 
issuing  a  final  EIS.     In  La than  v.  Brinegar,  506  P. 2d  677  (9th  Cir. 
1974) ,  on  banc,  the  Court  of  Appeals  suggested  that  a  draft  EIS  need  be 
rewritten  only  when  the  draft  is  found  to  be  "grossly  inadequate."  Also 
the  recent  CEQ  guidelines  suggest  a  draft  EIS  should  be  reviewed  where  a 
draft  EIS  is  "so  inadequate  as  to  preclude  meaningful  analysis."  Sec 
§1502.9,  42  Fed.  Reg.  55995. 

The  draft  EIS  is  an  excellent  draft  which  covers  all  of  the  matters 
required  by  the  Montana  regulations.    No  one,  including  FOE,  has  alleged 
or  even  suggested  that  the  draft  EIS  is  "so  inadequate  as  to  preclude 
meaningful  analysis."    All  that  FOE  has  suggested  is  that  additional 
data  developed  since  the  draft  EIS  will  be  of  assistance  to  the  public 
in  deterrnining ,  in  their  own  minds,  the  environmental  impact  of  the  WRI 
mining  proposal.    Second,  there  is  no  basis  for  contending  that  the  CEQ 
guidelines  determine  the  course  of  action  for  a  Montana  Agency,  see 
e.g. ,  Montana  Wilderness  Association  v.  Board  of  Health  and  Environmental 
Sciences ,  559  P. 2d  1157  (1976).    Since  the  Montana  Regulations  speak 
expressly  to  the  procedure  to  be  followed  when  subsequent  to  a  draft  EIS 
additional  data  is  developed,  conflicting  CEQ  procedures  applicable  to 
federal  agencies  cannot  be  invoked. 

Response  to  Comments  of  Steven  J.  Perlmutter 

p.  1-8       The  design  of  the  drainage  system  and  sediment  ponds  to  control 
flow  from  a  ten  year,  twenty-four  hour  event  is  in  compliance 
with  OSM's  permanent  regulatory  program  (30  CFR  §816.46)  and 
Montana's  proposed  regulations  (Rule  VII (7) (c) ) .    The  results 
of  an  event  of  greater  severity  would  create  an  overflow 
condition  in  the  ponds  and  the  addition  of  sediment  fractions 
to  the  east  fork  of  the  Sarpy  Creek.    Since  the  receiving 
streams  would  be  carrying  high  sediment  loads  in  response  to 
such  an  event,  such  minor  additions  of  sediment  would  be 
inconsequential  from  an  impact  standpoint. 


p.  III-8  The  air  quality  effects  on  the  PSD  Class  I  status  of  the 
Northern  Cheyenne  Reservation  have  been  considered  to  be 
negligible.  The  air  modeling  performed  in  connection  with  that 
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redes ignation  proposal  indicated  that  a  surface  mine  could  be 
operated  beyond  a  five-mile  buffer  zone  around  the  reservation 
without  exceeding  the  applicable  increment  even  if  it  were 
assumed  that  fugitive  dust  from  the  mining  operation  should  be 
considered  in  the  analysis.    As  a  result  of  the  decision  by 
the  Court  of  Appeals  for  the  District  of  Columbia  in  Alabama 
Power  Company  v.  Costle,  13  ERC  1225  (D.C.  Cir.  1979) ,  EPA  has 
proposed  amendments  to  the  PSD  rules  which  would,  for  the 
present,  remove  fugitive  emissions  from  coal  mines  from  the 
scope  of  PSD  review  (44  Fed.  Reg.  51924) .    The  Department  of 
State  Lands  has  not  conducted  an  air  modelling  study  of  the 
area  surrounding  the  Northern  Cheyenne  Reservation  to  attempt 
to  determine  what  percentage  of  the  allowable  increment  of  TSP 
may  be  used  by  Westmoreland's  twenty-year  mining  activity,  and 
the  Department  believes  that  any  such  study  could  be  based 
only  on  conjecture  as  to  the  future  extent  of  the  activities 
of  Westmoreland  and  all  other  sources  in  the  area  over  an 
extended  future  period. 


Since  Mr.  Perlmutter  has  requested  that  a  supplemental  draft  be 
circulated,  we  suggest  that  a  copy  of  Westmoreland's  response  to  Brace 
Hayden,  with  supporting  material,  be  set  to  him. 


There  is  no  basis  for  denying  this  five-year  permit  application 
either  in  whole  or  in  part.    The  mining  will  remove  only  spring  276 
which  is  located  in  the  proposed  mining  area,  and  the  elimination  of 
this  spring  is  not  likely  to  affect  Westmoreland's  ability  to  meet  the 
revegetation  standards.    The  spring  influences  only  0.23  acres  of  vegetation, 
the  loss  of  which  would  have  an  insignificant  impact  on  grazing  capacity. 
The  existence  of  the  shrub  species  in  the  area  of  the  spring  is  dependent 
in  large  part  on  snow  melt  and  topography  which  protect  the  vegetation 
from  the  wind  and  sun.    Accordingly,  reclamation  techniques  such  as 
proper  topographic  design,  maximization  of  northern  faces,  initial 
control  of  vegetation  competition,  shading,  specialized  topsoiling 
procedures,  and  careful  planting  of  transplants  and  seedlings  are  likely 
to  assure  a  diverse  vegetative  cover  even  in  the  immediate  area  of  the 
spring.    Spring  276  is  not  developed  for  livestock  watering. 

The  disruption  of  a  portion  of  the  middle  siltstone  aquifer  will 
not  materially  affect  the  springs  on  the  neighboring  lands.  Studies 
conducted  by  consultants  to  Westmoreland  Resources  indicate  that  the 
diminished  flow  to  the  springs  on  the  neighboring  lands  which  may  result 
from  mining  in  the  proposed  mine  area  will  not  affect  the  use,  enjoyment 
or  fundamental  character  of  the  neighboring  lands. 

We  will  look  forward  to  reviewing  the  final  EIS.    Please  call  if  we 
can  be  of  any  assistance. 


Response  to  Comments  of  Northern  Plains  Resource  Council 


My  best  regards, 


David  W.  Simpson 
Environmental  Administrator 


dim 


WESTMORELAND  RESOURCES,  INC 

POST  OFFICE  BOX  449.  HARDIN.  MONTANA  59034    (406)  342-5241 


November  28,  1979 


Mr.  Craig  Howard 
Department  of  State  Lands 
Capitol  Station 
Helena,  MT  59601 


Dear  Craig: 

During  our  meeting  of  November  14,  1979,  we  discussed 
several  issues  raised  by  commentors  on  the  Westmoreland  Draft  EIS. 
Following  are  responses  to  several  points  which  Westmoreland  feels 
deserve  attention: 

Response  to  Comments  of  John  E.  Vclehradsky,  Chief,  Planning 
Division,  Department  of  the  Army  -  Omaho  District,  Corps  of 
Engineers . 

The  primary  concern  of  the  Corps  of  Engineers  as  expressed 
in  the  letter  is  the  applicability  of  Section  404  of  the  Clean 
Water  Act.    Based  in  a  review  of  40  CFR  230,  we  have  concluded  that 
Section  404  of  the  Clean  Water  Act  is  inapplicable  because  the  entire 
mine  area  is  above  the  headwaters  of  Sarpy  Creek.    U.S.C.S.  stream 
gauging  records  at  Hysham,  some  30  miles  downstream  of  the  mine  area, 
show  that  flow  is  normally  less  than  5  cubic  feet  per  second. 

Response  to  Comments  of  Peggy  Delaney,  Montana  Department  of 
Community  Affairs. 

Page  3 

Para  3       Westmoreland  Resources,  Inc.,  pays  a  30  percent  severance 
tax  on  coal  sales,  the  stated  purpose  of  which  is  to  relieve  impacts 
on  community  services  and  facilities. 

Page  3 
Para  4-6 

The  complaints  of  local  ranchers  derive  from  socio-economic 
studies  conducted  during  1975.    Of  the  complaints  listed,  only 
two  imply  real  impacts  of  mining.    Although  rumors  of  damage  due  to 
blasting  have  persisted,  such  damage  has  never  been  documented  nor  have 
any  claims  presented  formally  to  Westmoreland.    Impacts  on  water 
supplies  and  disruptions  of  agricultural  operations  were  initial 
fears.    Damage  to  a  well  has  been  claimed  in  one  case. 


Mr.  Craig  Howard 
November  28,  1979 
Page  Two 


Although  the  cause  of  the  problem  never  was  linked  conclusively 
to  mining,  a  new  well  was  provided  by  Westmoreland.     In  the  few 
cases  where  crop    fields  have  been  affected  by  road  and  power line 
construction , financial  compensation  has  been  made. 

Page  5 
Last  Para 

Phase-out  schedules  cannot  be  provided  because  coal  reserves 
are  not  limiting  in  the  near  future.    It  is  possible  that  mining 
may  continue  for  50  years  or  more,  assuming  the  presence  of  a 
market  for  the  coal. 

Thank  you  for  the  opportunity  to  respond  to  these  comments. 
Please  call  me  if  we  can  be  of  assistance. 


My  best  regards , 

David  W.  Simpson 
Environmental  Administrator 


drm 


CHAPTER  X 


REFERENCES 

Big  Horn  County,   1974,  Comprehens ive  plan:     prepared  by  Intermountain 
Planners,   Billings,  Mont.,   215  p. 

Botz,  M.  K. ,    1979a, b,  Hydrologic  data  review  and  impact  assessment,  unpub- 
lished reports   for  Westmoreland  Resources,   Inc.  submitted  to  Montana 
Department  of  State  Lands  on  October  9,   1979,   17  p. 

Campbell,   R.  K.,   1975,  Adaptational  requirements  of  planting  stock,  in 

Global  Forestry  and  the  Western  Role,  Permanent  Association  Committees 
Proceedings,  Western  Forestry  and  Conservation  Association,  Portland, 
Oregon,   p.  103-107. 

Crow  Tribe,   1977,  A  social,  economic,  and  cultural  study  of  the  Crow 

Reservation:     implications  for  energy  development:     prepared  by  the 
Crow  Impact  Study  Office  with  assistance  from  Mountain  West  Research 
for  the  Old  West  Regional  Commission,  Crow  Agency,  Montana,  271  p. 

Dames  and  Moore,   1977,  analysis  of  ground-water  effects,  planned  mine 

pits,   Section  35,  T.  IN.,   R.   37  E.,  Absaloka  mine,  Big  Horn  County, 

Montana:     report  to  Westmoreland  Resources,   Inc.,   8  p.    (Appendix  G, 
Montana  Department  of  State  Lands,  1977). 

Daubenmire,   R. ,   1968,  Plant  communities:     a  textbook  of  plant  synecology: 
New  York,  Harper  £<  Row,   300  p. 

Envi ronsphere ,    1979,   Potential  impacts  on  hydrology,  vegetation  and 
wildlife  in  the   immediate  vicinity  of  proposed  five-year  mine 
development,  unpublished  report  for  VJe stmoreland  Resources,  Inc. 
submitted  to  Montana  Department  of  State  Lands  on  October  9,  1979, 
56  p. 

Fairman,   R.   P.,  O'Brien,   R.  J.,   Swecker,   S.  ,   Armandus,  H.  E.,  and  Shoub, 
E.  P.,   1977,   Respiratory  status  of  surface  coal  miners  in  the  United 
States:     Archives  of  Environmental  Health,   September/October  1977, 
p.  211-215. 

Gilmore,  J.   S.  ,  and  Duff,   M.  K. .  ,  1975,   Boomtown  growth  management:  a 

case  study  of  Rock  Springs-Green  River,  Wyoming:     Boulder,  Colorado, 
Westview  Press,   177  p. 

Hadley,   R.   F.,  and  Schumm,  S.   A.,   1961,   Sediment  sources  and  drainage 

basin  characteristics  in  upper  Cheyenne  River  basin:  U.S.  Geological 
Survey  Water  Supply  Paper  1531-B,  p.  137-198. 

Hadley,   R.  E.,  and  Toy,  T.  J.,   1977,  Relation  of  surficial  erosion  on 
hillslopes  to  profile  geometry:     Journal  of  Research  of  United 
States  Geological  Survey,  v.   5,  no.   4,   p.  487-490. 


X-1 


X-2 


Leaf,   C.F.,  Hydrologic  impacts  of  strip  mining  on  Tract  III — East  Fork 
Sarpy  Creek,  unpublished  report  for  Westmoreland  Resources,  Inc. 
submitted  to  Montana  Department  of  State  Lands,  October  9,  1979, 
23  p.  ,  appendix. 

Lusby ,  G.   C,  and  Toy,  T.  J.,  1976,  An  evaluation  of  surface-mine  spoils 

area  restoration  in  Wyoming  using  rainfall  simulation:     Earth  Surface 
Processes,  v.  1,  p.  375-386. 

Manning,  W.  J.,  1971,  Effects  of  limestone  dust  on  leaf  condition,  foliar 
disease  incidence,  and  leaf  surface  microflora  of  native  plants: 
Environmental  Pollution,   v.   2,   p.  69-76. 

McQuiston,  John,  1978,   Regression  analysis  and  summary  of  the   impact  of 
mining  industry  on  Rig  Horn,  Custer,  Powder  River,   Rosebud,  and 
Treasure  Counties,  Montana  and  Sheridan  County,  Wyoming:  final 
unpublished  report  submitted  to  Northern  Powder  River  Basin  Task 
Force,  42  p. 

1979,  The  impact  of  coal  development  on  the  northern  Powder  River 
County  social  services:     unpublished  report  for  the  Northern  Powder 
River  Basin  EIS  and  the  U.S.  Geological  Survey,  58  p. 

Montana  Agricultural  Experiment  Station,   1978,  The  taxation  and  revenue 
systems  of  State  and  local  government  in  Montana:     Bozetnan,  Montana 
State  University,   Bulletin  701,   29  p. 

1978a,  Research  on  revegetation  of  surface  mined  lands  at  Colstrip, 
Montana:     Progress  report  1975-77,   Bozeman,  Montana  State  University, 
Research  Report  127,  165  p. 

Montana  Board  of  Crime  Control,  1977,   Crime  in  Montana,   1977  annual  report, 

43  p.  I 

Montana  Department  of  Health  and  Environmental  Sciences,   1978,  Annual 

summary — 1978  ambient  air  monitoring  network:     Air  Ouality  Bureau, 
unpublished  report. 

Montana  Department  of  Labor  and  Industry,  1979,  Montana  employment  and 
labor  force,  monthly  report:     v.   9,  no.  2. 

Montana  Department  of  State  Lands,  1977,  Final  environmental  impact 

statement  for  the  proposed  expansion  of  Westmoreland  Resources,  Inc. 
Absaloka  mine  into  Section  36,  T.   IN.,   R.   37  E.:   145  p.,  appendixes. 

Mountain  West  Research,  Inc.,   1975,  Environmental  baseline  studies  for 
Crow  Indian  Coal  leases:     socio-economic  report:   Denver,   483  p. 

Sbonbeck,  H. ,   1960,   Beobachtungen  zur  Frage  des  Einflusses  von 

industriellen  Im.missionen  auf  die  Krankbereitschaf t  der  Pflanze: 
Ber.  Landesanstalt  Bodennutzungschu t z   (Bochum),  v.   1,   p.  89-98; 


X-3 


referenced  ^Ln  Lerman,  S.  L. ,  and  Darley,  E.  F. ,  1975,  Particulates, 
Article  7,  p.  141-158  in  J.  B.  Mudd  and  T.  T.  Kozlowski,  eds., 
Responses  of  plants  to  air  pollution:     New  York,  Academic  Press, 
383  p. 

Stiller,  D.,  1979,  Hydrogeology  of  an  area  north  of  Westmoreland  Resources' 
Absaloka  mine  and  potential  impacts  related  to  surface  mining,  1979, 
unpublished  report  submitted  to  Montana  Department  of  State  Lands, 
Reclamation  Division,  59  p. 

Toole,  K.   R. ,  1976,  Rape  of  the  Great  Plains:     northwest  America,  cattle 
and  coal:     Boston,  Atlantic-Little,  Brown,  271  p. 

Underwood,  E.J.,   1977,  Trace  elements  in  human  and  animal  nutrition: 
New  York,  Academic  Press,   545  p. 

U.S.  Department  of  Agriculture,  1972,  Big  Horn  County  situation  statement 
1972,  emphasizing  agriculture:     Big  Horn  County  Committee  for  Rural 
Development. 

U.S.  Department  of  Agriculture,  Soil  Conservation  Service,  and  U.S. 

Department  of  the  Interior,  Bureau  of  Indian  Affairs,  in  cooperation 
with  Montana  Agricultural  Experiment  Station,   1977,   Soil  survey  of 
Big  Horn  County  area,  Montana:     Washington,  U.S.  Government  Printing 
Office,  223  p.  and  maps. 

U.S.  Department  of  Commerce,  1979,  Bureau  of  Economic  Analysis,  Regional 
Economics  Information  System,  tables  5.00  and  25.00,  April  1979. 

U.S.  Department  of  the  Interior,   Bureau  of  Indian  Affairs,  n.d., 

Environmental  impact  study  on  coal  development  on  the  Crow  Indian 
Reservation:   Billings,  Mont.,   BIA  Planning  Support  Group,  Report 
No.  273,  269  p. 

_____  1976,  Final  environmental  statement  (FES  76-64),  Crow  ceded  area 
coal  lease,  Tracts  II  and  III,  Westmoreland  Resources:  Billings, 
Mont.,  481  p.,  appendixes. 

U.S.  Department  of  the  Interior,  Geological  Survey,  1977,  Final 

environmental  statement  (FES  77-17),   Proposed  20-year  plan  of 
mining  and  reclamation,  Westmoreland  Resources,   Inc.  Tract 
III,  Crow  Indian  ceded  area,  Montana:     Washington,  U.S. 
Government  Printing  Office,   506  p.,  appendixes. 

 1978,  Water  resources  data  for  Montana,  water  year  1977. 


U.S.  Department  of  the  Interior  and  Montana  Department  of  State  Lands, 

1979,  Draft  environmental  statement  (DES  79-41),  regional  analysis, 
northern  Powder  River  basin  coal,  Montana,   317  p. 

U.S.  Environmental  Protection  Agency,  Compilation  of  air  pollutant 
emission  factors,   3d  ed.:     AP-42,  Part  A,  1977. 


X-4 

,   1979,  Air  quality  review  of  surface  raining  operations,  interim 
policy  paper,  Region  VIII. 

Van  Voast,  W.  A.,  and  Hedges,  R.  B.,  1974,  Hydrology  of  the  area  of 

Westmoreland  Resources  Tract  III  coal  reserves  near  Sarpy  Creek, 
southeastern  Montana:     Montana  Bureau  of  Mines  and  Geology  open-file 
report,  10  p. 

Westech,  1977,  Hydrologic  system  comparison  report,   prepared  by  M.  K. 
Botz,  (unpublished). 

Westmoreland  Resources,  Inc.,  1978,  Mining  and  reclamation  plan  for 

Absaloka  mine,   Big  Horn  County,  Montana,  submitted  to  the  Montana 
Department  of  State  Lands  (unpublished). 

 1979  ,  1978  air  quality  and  meteorology  annual  report:     prepared  by 

Northern  Testing  Laboratories,   Inc.  (unpublished). 

Wischmeier  and  Meyer,  1973,  Soil  erodibility  on  construction  areas  in 

soil  erosion:     causes,  mechanisms,  prevention  and  control:  Highway 
Research  Board  Special  Report  135,  p.  20-29. 

Young,  R.  A.,  and  Mutchler,  C.  K. ,  1969,  Effect  of  slope  shape  on  erosion 
and  runoff:     Transactions  of  American  Society  of  Agricultural 
Engineers,  v.  12,  no.  2,  p.  231-239. 


500  copies  of  this  publication  were  produced  at  a  unit  cost  of 
— $3*50,. per  xqrx,»  for  a  total  cost  of  $1,750  which  includes 
$1,000  for  printing  and  $750  for  distribution. 

These  printing  and  distribution  costs  were  paid  by  Westmoreland 
Resources,  Inc.,  pursuant  to  Title  75,  Chapter  1,  Part  2  MCA. 


